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INTRODUCTION  AND  ACKNOWLEDGMENTS 


Recognizing  the  need  of  industry  for  adequate  and 
reliable  data  on  the  chemical  quality  of  the  water  in 
Pennsylvania's  streams,  the  Pennsylvania  Department  of 
Commerce  through  its  State  Planning  Board  entered  into  a 
cooperative  agreement  in  1944  with  the  United  States  Geo- 
logical Survey  for  the  purpose  of  obtaining  systematic 
records  of  the  chemical  characteristics  of  the  surface  waters 
throughout  the  Commonwealth.  The  results  of  these  studies 
covering  the  period  July  1944  through  September  1946  were 
published  in  a report  (Publication  17)  of  the  State  Planning 
Board  titled  "Industrial  Utility  of  'Hater  in  Pennsylvania  — 
Chemical  Character  of  Surface  'Hater.  1944-46." 

Since  1946.  the  State  Planning  Board  and  the  United 
States  Geological  Survey  have  continued  their  water  quality 
program.  It  has  been  during  this  period  that  Pennsylvania 
has  shown  a progressive  determination  to  rid  the  streams  of 
the  Commonwealth  of  pollution.  Additional  needs  of  the 
Pennsylvania  Departments  of  Forests  and  Haters  and  of  Health 
for  water  quality  data  in  their  pollution  abatement  studies 
have  resulted  in  more  extensive  sampling  than  previously 
undertaken . 

This  publication  contains  all  chemical  quality  data  ob- 
tained in  Pennsylvania  October  1946  through  September  1949 
under  the  cooperative  programs  between  the  U.  S.  Geological 
Survey,  the  Pennsylvania  Department  of  Forests  and  Haters  and 
the  State  Planning  Board  of  the  Pennsylvania  Department  of 
Commerce . Through  Mr.  J.  H.  Mangan.  Chief  of  the  Division  of 
Hydrology  of  the  Department  of  Forests  and  Haters  and 
District  Engineer  of  the  U . S . Geological  Survey , much 
assistance  has  been  received  in  connection  with  planning 
programs,  coordinating  State  and  Federal  activities,  and 
providing  data  about  water  discharges.  The  water  analyses 
were  made  in  Geological  Survey  laboratories  in  Hash ington . 
D.  C..  and  i n Ph i I ade I ph i a and  Schuy I k i 1 1 Haven.  Pennsylvania, 
under  the  general  direction  of  S.  K.  Love.  Chief  Quality  of 
Hater  Branch,  and  immediate  supervision  of  Halter  F.  Hh i te i 
Jr..  District  Chemist. 
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INDUSTRY  AND  WATER  QUALITY 


The  range  and  variety  of  activity  and  enterprise  of 
which  man  is  capable  is  well  illustrated  in  Pennsylvania. 
Raw  materials,  man  power  and  market  outlets  — factors  of 
natural  resources,  production  and  consumption — make  Pennsyl- 
vania outstanding  as  a leader  in  the  nation  because  of  their 
abundance  in  the  Commonwealth.  To  remain  prosperous  however, 
it  is  necessary  to  conserve  and  utilize  effeciently  these 
natural  resources.  It  has  been  said  that  water  is  as  essen- 
tial to  man  as  air  and  food.  He  drinks  it  to  live,  he  uses 
it  for  transportation,  for  disposal  of  waste  products,  for 
production  of  power,  as  a raw  material,  for  cooling,  for 
fire  protection,  for  recreation,  for  the  growing  of  agri- 
cultural products.  As  the  uses  of  water  increase  the  future 
well-being  and  prosperity  of  a region  will  depend  more  and 
more  upon  the  continuous  availability  of  comprehensive  data 
on  the  occurrence,  use  and  quality  of  water  within  the 
region.  Such  data  provide  a basis  for  reliable  and  equitable 
apportionment  of  the  water  between  the  multiple  purposes 
for  which  this  vital  fuild  is  utilized. 

There  is  an  abundant  source  of  water  within  Pennsylvania. 
It  is  the  precipitation,  chiefly  in  the  form  of  rain,  snow 
and  hail,  which  recurs  each  year  within  reasonably  well- 
defined  limits.  The  value  of  this  water  is  determined  by  its 
use  between  the  times  when  it  first  arrives  as  precipitation 
and  finally  leaves  the  boundaries  of  the  Commonwealth  as 
surface  and  underground  drainage.  Some  of  the  water  returns 
to  the  atmosphere  by  evaporat ion  or  transpi rat  ion;  some  soaks 
into  the  ground  to  be  used  by  vegetation,  or  to  collect  in 
underground  storage  for  recovery  through  wells  or  later 
return  to  streams;  some  runs  off  the  land  and  flows  out  of 
the  Commonwealth  by  means  of  the  great  system  of  streams 
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that  drain  the  water  to  the  oceans.  Tremendous  quantities  of 
water  are  used  in  Pennsy Ivan ia  for  many  domestic,  industrial, 
agricultural,  and  recreational  purposes.  Today,  the  per  capita 
consumption  of  water  in  many  of  our  cities  ranges  from 
about  125  to  more  than  200  gallons  per  day.  Approximately  60 
gallons  of  water  are  required  for  each  ton  of  bituminous 
coal  mined,  and  5,000  to  85,000  gallons  of  water  for  each 
ton  of  paper  produced.  The  production  of  rayon  or  finished 
woolens  requires  from  70  to  160  gallons  of  water  per  pound. 
Millions  of  gal  Ions  of  water  are  used  daily  by  the  industries 
of  Pennsylvania. 

Water  is  practically  a universal  solvent,  and  as  such, 
has  a tendency  to  retain  some  part  of  almost  every  substance 
with  which  it  comes  in  contact.  Appraisal  of  the  suitability 
of  water  for  many  industrial,  agricultural  and  domestic 
purposes  is  dependent  to  a large  extent* upon  a knowledge  of 
the  chemical  quality  of  the  water.  Industrial  uses  of  water 
in  Pennsylvania  are  many  and  of  such  diversified  nature  that 
determination  of  the  suitability  of  water  for  a particular 
use  is  sometimes  complicated  and  difficult.  Different  in- 
dustrial processes  requiring  the  use  of  water  are  affected 
by  various  constituents  and  their  concentration  in  the  water. 
A part  of  the  cost  of  a product  is  related  to  the  cost  of 
the  equipment  required  to  make  water  suitable  for  use. 
Selection  of  the  type  of  equipment  and  its  design  for  eco- 
nomical operation  are  based  in  part  on  the  chemical  character 
of  the  water  to  be  used.  Many  tests  are  used  to  determine 
the  suitability  of  water  for  special  purposes,  some  of  which 
are  discussed  in  a following  section  entitled  "Source  and 
Significance  of  Chemical  and  Physical  Constituents." 

Due  to  the  very  nature  of  occurrence  of  surface  waters, 
it  is  inevitable  that  variations  in  chemical  characteristics 
of  streams  should  arise  from  time  to  time  and  from  place  to 
place.  There  are  many  factors  which  affect  in  some  degree 
the  chemical  quality  of  water  in  Pennsylvania's  streams. 
Some  relate  to  natural  conditions  such  as  precipitation, 
topography,  geology  and  vegetation.  Others  are  connected 
with  human  activities  such  as  use  of  streams  for  disposal  of 
sewage  and  industrial  wastes,  diversion  for  water  supply  and 
other  uses.  Determination  of  the  chemical  quality  of  surface 
waters  therefore  requires  a coordinated  plan  of  study  based 
on  systematic  collection  of  samples  for  chemical  analysis 
which  takes  into  account  the  many  and  complicated  effects  of 
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all  these  factors.  The  plan  of  this  study  is  designed  to 
furnish  comprehensive  analytical  data  at  certain  strategical  ly 
located  points  within  each  large  river  system  of  the  Common- 
wealth, and  to  provide  means  for  making  reliable  estimates 
at  other  points.  The  study  of  each  large  river  system  calls 
for  the  establishment  of  a station  for  daily  collection  of 
samples  near  the  lower  end  of  the  system  in  order  that  the 
analyses  may  provide  a continuous  record  of  the  overall 
effect  of  the  many  factors  that  influence  the  chemical 
character  of  the  water.  With  this  record  as  a base,  there 
can  be  built  up  within  the  basin  an  interlocking  network  of 
other  daily  sampling  stations,  or  other  sampling  studies 
that  progressively  aid  one  another  in  providing  means  for 
estimating  the  chemical  character  at  nearly  any  place  in  the 
river  system. 

The  above  generalized  statements  give  information  about 
industry  and  the  relation  of  quality  of  surface  waters  to 
their  industrial  uses.  Publication  17  of  the  State  Planning 
Board  entitled  "Industrial  Utility  of  Waters  in  Pennsylvania 
— Chemical  Character  of  Surface  Water,  gives  con- 
siderably more  information  about  the  requ i rements  of  industry 
for  water,  the  factors  affecting  chemical  quality,  and  the 
program  of  water  study  now  being  carried  out.  It  also  con- 
tains the  data  obtained  between  July  I,  IQM-if  and  September 
30,  1946.  The  present  report  makes  available  the  data  on 
chemical  quality  of  surface  waters  in  Pennsylvania  that  have 
been  obtained  in  the  period  from  October  I,  1946  through 
September  30,  1949. 
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TESTS  COMMONLY  MADE  FOR  WATER  ANALYSES. 

TEST  A B C D 

1.  Bacteriological  examinations  - 

2.  Organic  nitrogen  ------- 

3.  Albuminoid  nitrogen-  - - - - - 
4-.  Ammonia  nitrogen  ------- 

5.  Nitrite-  ----------- 

6.  Taste  and  odor  -------- 

7.  B.  0.  0. 

8.  Dissolved  oxygen  ------- 

9.  Oxygen  consumed-  ------- 

10.  Turbidity-  ---------- 

I I . Manganese-  - --  --  --  --  - 

12.  Iron  ------------- 

13.  Fluoride  ---------  -*- 

14.  Color-  ------------ 

15.  pH 

16.  Nitrate-  ----------- 

17.  Chloride  ----------- 

18.  Alkalinity  or  acidity-  - - - - 

19.  Dissolved  solids  ------- 

20.  Hardness  ----------- 

21.  Sulfate-  ----------- 

22.  Magnesium-  - - - - - - - - - - 

23.  Calcium-  ----------- 

24.  Specific  conductance  - - - - - 

25.  Sodium  ------------ 

26.  Potassium-  ---------- 

27.  Silica  ------------ 

28.  Boron-  ------------ 


Tests  for  determining  sanitary  quality  of  potable  or 
pol 1 uted  waters . 

g Tests  for  determining  suitability  of  water  for  indus- 
trial uses . 

C.  Tests  for  determining  the  suitability  of  water  for  agri- 
cultural uses. 

Q Tests  for  determining  geological  relations  of  natural 
surface  and  ground  waters. 
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SOURCE  AND  SIGNIFICANCE  OF  CHEMICAL 
AND  PHYSICAL  CHARACTERISTICS 
OF  WATER 


Analyses  of  water  are  made  for  many  purposes.  A variety 
of  chemical,  physical  or  bacteriological  tests  may  be  re- 
quired in  order  to  show  whether  a water  is  satisfactory  for 
the  purpose  for  which  it  is  to  be  used.  This  may  be  illustra- 
ted by  the  chart  on  the  opposite  page  which  shows  some  of  the 
tests  commonly  made  to  determine  the  suitability  of  a water 
for  the  general  purposes  indicated. 

Analyses  that  are  ordinarily  made  to  determine  whether 
a water  is  safe  for  human  consumption  do  not  always  provide 
sufficient  information  for  determining  the  industrial 
utility  of  the  water.  However,  it  is  usually  true  that  water 
which  is  satisfactory  for  public  water  supplies  can  econo- 
mical 1 y be  made  satisfactory  for  most  industrial  uses.  Drink- 
ing water  must  not  conta i n harmful  organisms  nor  toxic  salts. 
Also,  drinking  water  should  be  clear,  colorless,  odorless, 
and  pleasant  to  the  taste  so  that  the  consumer  will  not  be 
tempted  to  drink  an  unsafe  water  merely  because  it  has  a 
better  appearance,  or  a more  pleasant  taste.  Industrial 
waters  must  not  contain  constituents  which  adversely  affect 
the  use  of  the  water  in  the  industrial  process.  The  charac- 
teristics and  mineral  constituents  of  natural  waters  here 
considered  include  those  generally  found  to  have  practical 
effect  on  the  value  of  the  water  for  most  industrial  uses. 

COLOR.  — In  water  analysis  the  term  "color"  refers  to 
the  appearance  of  water  that  is  free  from  suspended  sol  ids. 
Water  for  domestic  use  and  some  industrial  uses  should  be 
free  from  perceptible  color.  Natural  color  in  surface  waters 
is  caused  almost  entirely  by  organic  matter  extracted  from 
plants  and  minerals.  At  many  places,  however,  high  color  in 
water  results  from  industrial  wastes  and  sewage.  A color  less 
than  10  usually  passes  unnoticed.  Some  swamp  waters  have 
natural  color  of  200  to  300. 
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HYOROGEN-tON  CONCENTRATION  (pH).— The  intensity  of 
acidity  or  alkalinity  of  a water,  as  indicated  by  the  hydro- 
gen-ion  concentration,  is  of  importance  with  reference  to 
corrosive  properties  of  water,  and  to  proper  treatment  for 
coagulation  at  water-treatment  plants.  The  symbol  pH  is 
commonly  used  to  indicate  the  hydrogen-ion  concentration.  It 
represents  the  negative  logarithm  of  the  number  of  moles  of 
ionized  hydrogen  per  liter  of  water.  A neutral  water  has  a 
pH  of  7.0.  The  pH  of  most  natural  waters  varies  between  6.0 
and  8.0.  Some  alkaline  waters  have  pH  values  greater  than 
8.0  and  waters  containing  free  mineral  acid  have  values  less 
than  4.5. 

SPECIFIC  CONDUCTANCE  (micromhos  at25°C.  ).— The  specific 
conductance  of  a water  is  a measure  of  its  ability  to  conduct 
a current  of  electricity.  It  varies  with  the  concentration 
and  degree  of  ionization  of  the  different  minerals  in 
solution.  When  considered  in  conjunction  with  results  of 
determinations  for  other  constituents,  specific  conductance 
pfays  an  important  part  in  revealing  changes  in  concentration 
of  the  total  dissolved  minerals  in  surface  waters. 

SILICA  (SiOz). — Silica  is  dissolved  from  practically 
all  rocks.  A few  natural  waters  contain  less  than  3 parts 
per  million  of  silica  and  some  contain  more  than  50  parts, 
but  most  of  them  contain  from  10  to  30  parts  per  million. 
Silica  affects  the  usefu I ness  of  a water  since  it  contributes 
to  the  formation  of  troublesome  deposits  on  boiler  tubes  and 
steam  turbine  blades. 

ALUMINUM  (A1)  and  MANGANESE  (Mn). — Aluminum  and  manga- 
nese are  not  regularly  determined  in  the  practical  analyses 
of  water.  However,  acid  waters  may  have  relatively  large 
quantities  of  these  constituents,  which  can  be  trouble- 
some in  certain  cases.  Manganese  is  especially  injurious  in 
laundry  work  and  in  textile  processing  that  involves  wash- 
ing. 

IRON  (Fe).  — Iron  is  dissolved  from  many  rock  materials. 
On  exposure  to  the  air,  water  that  contains  more  than  about 
I part  per  million  of  iron  soon  becomes  turbid  with  the 
insoluble  compound  produced  by  oxidation;  surface  waters 
rarely  contain  as  much  as  I part  per  million  of  dissolved 
iron.  Some  acid  waters,  however,  carry  large  quantities  of 
iron  in  solution.  Excessive  iron  causes  stains  on  white 


porcelain,  or  enameled  ware  and  fixtures  and  on  clothing  or 
other  fabrics  washed  in  the  water.  Iron  is  troublesome  in 
water  used  for  many  industrial  purposes. 

CALCIUM  (Ca). — Calcium  is  dissolved  from  practically 
all  rocks,  but  particularly  from  limestone,  dolomite  and 
gypsum.  Calcium  and  magnesium  make  water  hard  and  are  active 
agents  in  forming  boiler  scale.  Most  waters  from  granite 
contain  less  than  10  parts  per  million  of  calcium;  many 
waters  from  limestone  contain  from  30  to  70  parts;  and  waters 
that  leach  deposits  of  gypsum  may  contain  more  than  100. 

MAGNESIUM  (Mg).  — Magnesium  is  dissolved  from  many  rocks 
but  particularly  from  dolomite.  Its  effects  are  similar  to 
those  of  calcium,  but  waters  that  contain  much  magnesium  and 
its  chloride  are  likely  to  be  corrosive,  especially  in  steam 
boilers.  The  magnesium  in  soft  waters  may  amount  to  only  1 or 
2 parts  per  million,  but  water  in  areas  that  contain  large 
quant i t ies  of  dol om i te  may  contain  20  to  50  parts  per  million. 

SODIUM  and  POTASSIUM  (Na  and  K). — Sodium  and  potassium 
are  dissolved  from  practically  all  rocks,  but  they  make  up 
only  a small  part  of  the  dissolved  mineral  matter  in  most 
waters  in  humid  regions.  Natural  waters  that  contain  only  3 
or  4 parts  per  million  of  the  two  together  are  likely  to 
carry  about  equal  quantities  of  sodium  and  potassium.  As  the 
total  quantity  of  these  constituents  increases,  the  propor- 
tion of  sodium  becomes  greater.  Moderate  quantities  of  these 
constituents  have  little  effect,  but  waters  that  carry  more 
than  50  or  100  parts  per  million  of  the  two  may  require 
careful  operat i on  of  steam  boilers  to  prevent  foaming.  Waters 
that  contain  large  quantities  of  sodium  salts  also  injure 
crops.  Some  waters  contain  so  much  sodium  that  they  are 
unfit  for  nearly  all  uses. 

CARBONATE  (COa)  and  BICARBONATE  (HCOa ).— Carbonate  and 
bicarbonate  occur  in  waters  largely  through  the  action  of 
carbon  dioxide,  which  enables  the  water  to  d issol ve  carbonates 
of  calcium  and  magnesium.  Carbonate  is  not  present  in 
appreciable  quantities  in  many  natural  waters.  The  bi- 
carbonate in  waters  that  come  from  insoluble  rocks  may  amount 
to  less  than  10  parts  per  mi  1 1 ion.  Many  waters  from  limestone 
contain  from  200  to  400  parts  per  m i 1 1 i on , and  certain  waters 
that  contain  sodium  bicarbonate  may  carry  1,000  or  more  parts 
of  bicarbonate  per  million.  The  bicarbonate,  as  such,  has 
comparatively  little  harmful  effect,  although  a large 
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quantity  may  make  water  unsatisfactory  for  drinking  and  for 
other  domestic  uses. 

SULFATE  (SO4 ) . . -Su 1 fate  is  d i ssol ved  in  large  quant i t i es 
from  gypsum  and  from  deposits  of  sodium  sulfate.  It  is  also 
formed  by  the  oxidation  of  sulfides  of  iron  and  is  therefore 
present  in  considerable  quantities  in  waters  from  mines  and 
from  many  beds  of  shale.  Sulfate  in  waters  that  contain  much 
calcium  and  magnesium  causes  the  formation  of  hard  scale  in 
steam  boilers  and  may  increase  the  cost  of  softening  the 
water. 

CHLORIDE  (Cl). — Chloride  isdissolved  insmall  quantities 
from  rock  materials  in  most  parts  of  the  country.  Chloride 
in  waters  generally  has  Little  effect  on  their  use  unless 
present  in  quantities  exceeding  a few  hundred  parts  per 
million. 

FLUORIDE  (F). — Fluoride  has  been  reported  as  present  in 
rocks  to  about  the  same  extent  as  chloride.  However,  the 
quantity  present  in  natural  waters  is  usually  much  less  than 
that  of  chloride.  Fluoride  in  water  is  known  to  be  associated 
with  the  dental  defect  known  as  mottled  enamel,  if  the  water 
is  used  for  drinking  by  young  children  during  calcification 
or  formation  of  the  teeth.  This  condition  becomes  more 
noticeable  as  the  quantity  of  fluoric^e  in  water  increases 
above  I part  per  .million.  It  is,  however,  reported  that  the 
incidence  of  dental  caries  (decay  of  teeth)  is  decreased  by 
quantities  of  fluoride  that  are  not  sufficient  to  cause 
permanent  disfigurement  from  mottled  enamel. 

NITRATE  (NO3). — Nitrate  in  water  is  considered  a final 
oxidation  product  of  nitrogenous  substances  from  sewage  or 
other  organic  material.  However,  industrial  wastes  from 
explosives  and  fertilizer  plants  may  contain  appreciable 
quantities  of  nitrate  salts.  It  is  reported  that  a nitrate 
concentration  in  excess  of  about  45  parts  per  million  nitrate 
(as  NO3 ) in  water  consumed  by  infants  has  been  directly 
connected  with  methemoglobinemia,  a condition  in  which  the 
surface  of  the  body  of  the  infant  becomes  blue  because  of 
insufficient  aeration  of  the  blood  and  which  may  prove  fatal 
if  not  treated  promptly.  Unpolluted  surface  waters  seldom 
have  more  than  a few  parts  per  million  of  nitrate. 


DISSOLVED  SOLIDS. — The  quantity  reported  as  dissolved 
solids  (the  residue  on  evaporation)  consists  mainly  of  the 
dissolved  mineral  constituents  in  the  water.  It  may  also 
contain  some  organic  matter  and  water  of  crystallization. 
Waters  with  less  than  500  parts  per  million  of  dissolved 
solids  are  usually  satisfactory  for  domestic 'and  most 
industrial  uses.  Water  with  more  than  I ,000  parts  per  million 
of  dissolved  solids  are  likely  to  be  unsuitable  for  such 
uses. 


HARDNESS. — Hardness  is  usually  caused  almost  entirely 
by  compounds  of  calcium  and  magnesium,  although  other  con- 
stituents such  as  aluminum,  iron,  manganese  and  free  acid 
also  may  cause  hardness.  In  this  report,  hardness  is  express- 
ed as  the  quantity  of  calcium  carbonate  (CaCOs)  that  is 
chemically  equivalent  to  the  calcium,  magnesium  and  other 
constituents  causing  hardness. 

Water  that  has  less  than  50  parts  per  million  of  hard- 
ness is  usually  rated  as  soft  and  its  treatment  for  removal 
of  hardness  is  seldom  justified.  Hardness  between  50  and  150 
parts  per  million  does  not  seriously  interfere  with  the  use 
of  water  for  many  purposes,  but  its  removal  by  softening 
processes  may  be  profitable  for  laundries  and  other  indus- 
tries. Water  with  hardness  beyond  150  parts  per  million 
usually  requires  some  treatment  for  removal  of  hardness 
before  being  used.  Hardness  due  to  sulfate  and  other  soluble 
salts  of  calcium  and  magnesium,  such  as  chloride  or  nitrates, 
is  called  noncarbonate  hardness.  In  some  instances  it  is  more 
difficult  and  more  expensive  to  remove  noncarbonate  hardness 
from  water  than  to  remove  carbonate  hardness. 

TOTAL  AC  I D I TY. --The  total  acidity  of  a natural  water 
represents  the  content  of  free  carbon  dioxide,  mineral  acids 
and  salts — especially  sulfates  of  iron  and  a 1 urn i num--that 
hydrolyze  to  give  hydrogen  ions.  Acid  waters  are  very 
corrosive  and  generally  contain  excessive  amounts  of  objec- 
tionable constituents,  such  as  iron,  aluminum  and  manganese. 


:)MMERCE 


XIII 


APRIL  1952 

ifin,  1 7/a 

"c, 


XIV 


i 


figure  I.  LOCATION  OF  SAMPLING  POINTS  IN  PENNSYLVANIA 

1944  - 1949 


THE  CURRENT  PROGRAM  FOR 
DETERMINING  THE  CHEMICAL  CHARACTER 
OF  SURFACE  WATERS 


The  plans  that  were  developed  for  investigation  of  the 
chemical  character  of  surface  waters  in  Pennsylvania  were 
based  upon  the  fact  that  a considerable  amount  and  variety 
of  analytical  data  had  already  been  obtained  by  public  and 
private  agencies  which  needed  the  data  for  their  own  special 
projects.  It  was  recognized  that  because  the  complete  chem- 
ical analysis  of  a water  sample  i s t ime-consuming  and  costly, 
most  of  the  agencies  would  have  a tendency  to  make  tests 
only  for  those  constituents  that  had  specific  application  to 
their  particular  problems,  and  the  methods  for  making  and 
reporting  the  results  of  tests  would  vary  considerably 
between  agencies.  It  was  decided  that  the  contribution  which 
best  could  be  made  by  this  State-Federal  investigation  would 
be  one  which  supplied  one  or  two  complete  chemical  analyses 
for  many  places  in  Pennsylvania  and  long-time  records  of 
chemical  quality  which  would  serve  as  a basic  network  of 
reference  stations  in  each  of  the  State's  large  river  basins 
and  would  provide  a basis  for  systematically  correlating 
the  wide  var iety of  data  obtained  by  other  public  and  private 
agenc i es. 

Approximately  two-thirds  of  the  funds  available  each 
year  for  this  investigation  are  spent  for  daily  sampling 
station  records.  These  records  provide  information  about 
day-to-day  changes  in  concentration  of  dissolved  solids  in 
river  water  at  selected  spots.  The  comprehensive  chemical 
analyses  of  composites  of  these  daily  samples  give  informa- 
tion about  significant  chemical  characteristics  of  the  river 
water.  In  the  five-year  period  19^14-19119,  a total  of  91 
years  of  daily  sampling  station  records  have  been  obtained 
at  28  sampling  places,  an  average  of  about  3 1/3  years  per 
sampl ing  station. 
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At  about  200  places  in  the  State,  samples  for  chemical 
analysis  have  been  collected,  once  during  a period  of  low 
flow  and  again  during  a period  of  high  flow.  These  analyses, 
plus  the  stream  flow  at  the  time  of  collection,  provide  a 
means  for  est imat ing  the  concentrat i on  and  chemical  character 
of  water  that  may  be  expected  at  different  river  stages. 

Cross-section  samples  provide  information  about  varia- 
tions in  chemical  character  of  r i ver  waters  from  bank  to  bank 
during  a single  per i od  of  sampl i ng.  Cross-section  samples  are 
obtained  periodically  at  each  daily  sampling  station.  In 
add i t i on , at  one  place  6 to  12  samples  in  a cross-section  have 
been  obtained  three  times  a month  since  I94i|  and  5 samples 
in  a cross-section  have  been  obtained  regularly  one  to  three 
times  a month  at  four  other  pi  aces  for  per i ods  of  one  to  four 
years  each. 

The  principal  sampling  now  being  done  i n order  to  supple- 
ment and  extend  the  effective  coverage  of  the  daily  sampling 
stations  consists  of  collecting  and  analyzing  samples  and 
measuring  the  discharge  from  each  of  the  significant  tribu- 
taries in  selected  river  basins.  The  samples  are  usually 
collected  during  a short  period  of  time  when  the  run-off  is  at 
a fairly  uniform  rate.  The  information  obtained  gives  an 
indication  of  the  character  of  water  in  the  different  tri- 
butaries that  contribute  to  the  total  flow  of  the  stream.  If 
these  studies  are  made  during  peri ods  of  relatively  low  flow, 
the  results  indicate  the  probable  upper  limits  of  concentra- 
tion of  constituents  that  will  regularly  be  encountered. 

Locat i ons  at wh ich  samples  have  been  collected  since  the 
Pennsylvania  investigations  began  in  1944  are  shown  in  Figure 
I.  The  large  circles  show  the  locations  of  daily  sampling 
stations.  The  number  of  years  that  daily  samples  have  been 
collected  are  shown  by  the  numerals  in  the  circles.  The 
small  black  dots  show  places  where  single  samples  or  low-flow 
high-flow  samples  have  been  collected.  In  most  instances  one 
or  two  complete  chemical  analyses  are  available  for  each 
place  shown  on  the  map. 

The  highest  concentration  of  dissolved  solids  found  in 
any  single  sample  collected  from  surface  water  for  the 
investigation  is  3,410  ppm  in  a sample  from  Connoqueness ing 
Creek  at  Butler  and  the  lowest  concentration  is  14  ppm  in  a 
sample  from  Wild  Creek  at  Hatchery.  For  daily  sampling 
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station  records,  the  highest  10-day  composite  dissolved 
solids  concentration  is  1,170  ppm  for  K i sk i m i netas  River  at 
Leechburg  and  the  lowest  concentration  is  35  ppm  for  Delaware 
River  at  Narrowsburg,  N.Y.  For  most  of  the  water  sources  in 
the  State,  the  values  for  dissolved  solids  range  between  40 
ppm  and  400  ppm.  Exceptions  will  be  found  instreams  carrying 
appreciable  quantities  of  acid  mine  drainage  or  other  indus- 
trial wastes. 

In  Figure  2 there  is  shown  the  range  of  values  and  the 
mean  for  the  period  of  record  for  the  specific  electrical 
conductance  of  samples  collected  daily  at  22  stations  for 
the  number  of  years  indicated.  The  specific  electrical  con- 
ductance of  a water  is  a measure  of  the  dissolved  solids  in 
the  water,  and  varies  with  the  concentration  and  degree  of 
ionization  of  the  different  chemicals  in  solution.  Its  deter- 
mination is  simple  and  rapid,  and  it  affords  a convenient 
method  for  showing  changes  in  concentration  of  dissolved 
minerals  in  surface  waters.  The  data  given  in  Figure  2 
indicates  the  range  of  conductivity  that  may  reasonably  be 
expected  in  river  water  samples  collected  at  the  stations 
listed.  Extreme  drought  or  flood  conditions  may  extend  the 
range,  and  future  changes  in  stream  conditions  may  signifi- 
cantly alter  the  present  limits.  The  percent  of  time  in  which 
the  conductance  of  daily  samples  at  four  daily  sampling 
stations  equalled  or  exceeded  any  certain  conductance  value 
is  given  in  Figure  3 for  five  years  of  record  at  three 
stations  and  four  years  of  record  at  one  station. 

The  daily  sampling  records  show  that  at  many  of  the 
stations  the  chemical  character  of  the  water  remains  fairly 
uniform  even  though  the  conductivity  or  concentration  of 
dissolved  solids  may  change  several  hundred  percent.  This  is 
illustrated  in  Table  I which  shows  for severa 1 daily  sampling 
stations  the  percentage  composition  of  the  principal  cations 
and  anions  in  solution  at  time  of  analysis  for  composite 
periods  of  maximum  and  minimum  dissolved  solids  and  the 
average  for  the  period  of  time  indicated.  The  variations  in 
percentages  shown  here  is  typical  of  most  of  the  stations 
for  which  daily  sampling  records  are  available.  The  data 
given  in  Table  1 are  for  analyses  of  10-day  composites.  Day 
to  day  variations  in  chemical  composition  are  greater  than 
those  shown.  In  general  it  seems  to  be  characteristic  of  most 
of  the  daily  sampling  stations  in  Pennsylvania  that  calcium 
and  magnesium  represent  from  75  to  90  percent  of  the  total 
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Figure  2 Range  of  conductivity  at  daily  sampling  stations  in  Pennsylvania,  1944-1949 


Table  I Composition  of  Dissolved  Solids  in  Streams  in  Pennsylvania 
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SPECIFIC  CONDUCTANCE -DURATION  CURVES 


XX 


PERCENT  OF  TIME  CONDUCTANCE  EQUALLED  OR  EXCEEDED  THAT  SHOWN 


cations,  and  bicarbonate  and  sulfate  represent  80  to  95 
percent  of  the  total  anions.  In  some  streams  such  as  Alle- 
gheny River  at  Warren  and  Kittanning  the  proportions  of 
calcium,  magnesium,  bicarbonate  and  su 1 fate  are  1 ower  because 
of  the  inflow  of  waters  high  in  concentrations  of  sodium  and 
chloride.  For  streams  unaffected  by  acid  mine  drainage,  the 
principal  anion  is  usually  bicarbonate.  When  the  proportion 
of  sulfate  equals  or  exceeds  the  bicarbonate  it  is  usually 
an  indication  that  acid  mine  drainage  is  entering  the  river 
system  somewhere  above  the  sampling  point. 

Waters  having  the  least  dissolved  material  are  found  in 
north-eastern  and  north-central  sections  of  Pennsylvania, 
with  some  waters  in  the  north-eastern  section  having  notice- 
able color.  Somewhat  higher  concentrations  of  calcium, 
magnesium,  bicarbonate  and  nitrate  are  found  in  waters  in 
south-eastern  and  south-central  sections  of  Pennsylvania, 
with  principal  exceptions  being  observed  in  the  increased 
proportions  of  sulfate  and  lower  pH  for  streams  affected  by 
acid  mine  drainage.  In  the  north-western  section  a variety 
of  waters  are  found  s i m i lar  to  those  in  the  central  sections. 

I n the  south-western  section  of  the  State,  acid  mine  drainage, 
heavy- i ndustry  activity  and  lack  of  large  inflow  of  good 
quality  ground  water  combine  to  give  the  poor  quality  of 
water  frequently  found  there.  In  this  section  can  be  found 
wide  variations  in  quality  in  the  streams  and  highest 
concentrations  of  practically  all  the  dissolved  constit- 
uents tested  for  in  Pennsylvania  waters. 

In  making  the  foregoing  general  statements  about  the 
chemical  quality  of  surface  waters  in  Pennsylvania  it  has 
been  necessary  to  i gnore  the  fact  that  there  are  many  factors 
which  frequently  tend  to  produce  results  contrary  to  those 
just  given.  At  low  flow  a relatively  small  inflow  of  con- 
centrated waters  may  significantly  alter  the  quality  of 
water  usually  found  at  a sampling  station.  Heavy  localized 
rains  in  a tributary  basin  may  bring  to  the  main  stream  a 
relatively  large  volume  of  water  considerably  different  in 
quality  from  that  normally  contributed  by  the  tributary. 
Large  diversions  of  water  upstream  could  materially  affect 
the  quality  of  the  river  water  downstream  from  the  diversion. 
In  spite  of  the  fact  that  streams  are  used  for  the  disposal 
of  many  industrial  wastes,  it  appears  that  the  dominant 
factor  determining  the  quality  of  water  in  most  of  the 
streams  in  Pennsylvania  is  the  manner  in  which  precipitation 

XXI 


:)MMERCE 


•m 


yr?/;?,  / % 

tno, 


APRIL  1952 


is  carried  off  the  land  to  the  sea.  Direct  runoff  of  the 
streams  nearly  always  tends  to  decrease  the  concentration  of 
dissolved  const i tuents  and  increase  the  quantity  of  suspended 
sediment  in  the  river  water.  Operating  counter  to  this 
tendency  is  the  effect  of  ground-water  inflow  which  is  the 
indirect  runoff  of  precipitation  that  soaks  in  the  ground, 
dissolves  minerals  it  contacts,  and  later  flows  into  the 
streams  at  a more  uniform  rate  than  direct  runoff.  The  ground 
water  inflow,  therefore,  tends  toadd  more  dissolved  constit- 
uents to  the  water  and  to  provide  clear  water  free  of 
suspended  sediment.  Excluding  the  effects  of  waste  material 
reaching  a stream,  the  natural  tendency  with  reference  to 
quality  of  water  of  a stream  is  for  the  quality  at  low  flow 
to  approach  the  quality  of  contributing  ground  waters,  with 
principal  variations  in  quality  occurring  as  a result  of 
precipitation  and  unequal  contribution  of  water  from  the 
various  tributaries  above. 

In  add i t i on  to  the  above  factors  which  must  be  consider- 
ed in  establishing  the  chemical  quality  of  a stream,  one“ 
must  be  careful  to  select  locations  that  can  be  sampled  with 
assurance  that  the  sample  will  be  representat i ve  of  the  river 
flow.  Too  often,  misleading  data  may  be  obtained  because  a 
sampling  point  does  not  properly  represent  the  entire  cross- 
section  of  a stream.  The  variations  that  may  be  encountered 
in  this  respect  are  shown  by  the  cross-section  data  for 
Susquehanna  River  at  Harrisburg  given  in  Figure  1 and  on 
pages  41  and  50  and  on  charts  5,  6 and  7 on  pages  XXIX  to 
XXXII. 


ANALYTICAL  DATA 


Analytical  data  made  available  as  a result  of  the  co- 
operative investigation  of  the  quality  of  surface  waters 
in  Pennsylvania  from  October  1946  through  September  1949 
are  given  on  pages  I to  148.  In  each  of  the  river  basins, 
Delaware,  Susquehanna,  Ohio  and  Potomac,  the  data  are  pres- 
ented in  two  sections,  the  first  containing  the  analyses  re- 
presenting the  daily  or  weekly  sampling  stations,  and  the 
second  containing  the  analyses  representing  other  sampling 
stations.  The  analyses  for  each  section  are  listed  in 
accordance  with  the  location  of  the  sampling  station;  the 
locations  on  the  main  stem  being  given  first,  in  downstream 
order,  followed  by  the  locations  on  tributaries  also  listed 
in  downstream  order  with  reference  to  the  main  stem.  Places 
for  which  analyses  are  available  in  Publication  17  of  the 
State  Planning  Board  "Industrial  Lit  i I i ty  of  Water  in  Pennsyl- 
vania— Chemical  Character  of  Surface  Waters,  1944-46"  and 
the  applicable  page  numbers  in  the  publication  are  listed  in 
the  index  on  pages  149  to  169.  Publication  17  and  this  publi- 
cation contain  all  of  the  published  data  for  the  investiga- 
tion of  quality  of  surface  waters  in  Pennsylvania  through 
September  1949.  Unpublished  data  available  in  the  files  of 
the  district  office  of  the  Quality  of  Water  Branch  of  the 
Geological  Survey  include  daily  determ i nat i ons  of  temperatu re 
and  specific  conductance.  Daily  determinations  of  pH  are 
also  available  for  the  first  year  of  record  for  the  daily 
sampling  stations  and  for  those  stations  on  streams  that 
usually  have  acid  water  throughout  the  year.  Data  on  suspend- 
ed sediment  discharges  in  the  Schuylkill  River  basin  are 
given  in  the  report  "Water  Resources  Investigations  Relating 
to  the  Schuylkill  River  Restoration  Project"  published  by 
the  Deoartment  of  Forests  and  Waters. 
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Figure  4 . Hardness,  Bicarbonate,  Sulfate,  And  pH  In  Cross-Section  Of  Susquehanna  River  At 
Harrisburg,  July  8,1947. 


COLLECTION  AND  EXAMINATION 
OF  WATER  SAMPLES 


For  the  collection  of  daily  samples  for  which  analyses 
are  given  in  this  publication,  it  was  generally  found  con- 
venient to  employ  someone  living  near  a station  who  would  be 
available  for  collecting  the  sample  each  day.  At  some  of  the 
stations  it  was  possible  to  make  use  of  services  provided  by 
municipal  or  industrial  plants  withdrawing  water  from  the 
river  at  the  point  for  which  data  were  required.  The  samples 
were  taken  inl2-oz.  bottles  equipped  with  pressure  stoppers. 
Field  studies  were  made  at  the  sampling  stations  for  the 
purpose  of  selecting  a point  in  the  river  cross-section  that 
could  be  considered  representative  of  most  of  the  total  flow 
of  the  river  passing  the  station. 

Single  samples  were  collected  by  employees  of  the 
Geological  Survey  or  the  Department  of  Forests  and  Waters 
who  made  special  trips  to  collect  the  samples.  The  samples 
were  obtained  either  by  wading  the  stream  or  by  sampling 
from  a bridge.  The  method  of  collection  generally  provided  a 
single  composite  sample  made  up  of  small  portions  of  water 
from  approximately  equal  1 y spaced  intervals  across  the  stream. 
The  containers  were  one-gallon  pyrex  bottles. 

Composites  of  samples  collected  once  each  day  at  the 
dai'ly  sampling  stations  were  made  up  of  equal  quantities  of 
each  of  the  daily  samples  so  that  at  least  three  composites 
were  available  each  month,  one  for  the  l-IO  period,  one  for 
the  11-20  period,  and  one  for  the  remainder  of  the  month. 
Specific  conductance  determinations  were  made  on  each  daily 
sample  and  if  day-to-day  changes  differed  considerably, 
sh'orter  composite  periods  were  selected  so  that  waters  of 
greatly  different  chemical  composition  would  not  be  placed 
in  the  same  composite. 
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The  samples  were  analyzed  in  accordance  with  methods 
regularly  used  by  the  Geological  Survey.  These  methods  are 
essentially  the  same  as  those  described  in  approved  publica- 
tions on  the  chemical  analysis  of  water  samples.  Hydrogen- 
ion  concentration  (pH)  was  determined  electrometr ical ly  after 
the  samples  were  received  in  Washington  and  opened  for 
analysis.  Specific  conductance  was  determined  by  use  of  a 
Wheatstone  bridge  arrangement  and  a pipette  cell  for  medium 
conductance . 

The  quantities  of  suspended  sediment  and  material  pre- 
cipitated before  the  analysis  was  begun  were  determined  for 
the  daily  sampling  stations.  Unless  otherwise  indicated,  the 
values  reported  for  iron  and  manganese  represent  quantities 
in  solution  at  time  of  analysis.  The  quantity  reported  for 
dissolved  solids  is  the  residue  on  evaporation  after  heating 
at  180  C for  one  hour.  For  samples  with  pH  5.0  or  less, 
aluminum,  manganese  and  total  acidity  are  reported  in 
addition  to  the  regular  determinations.  The  total  acidity  is 
reported  as  equivalent  H2SO4,  and  is  obtained  by  titration 
to  the  phenol phtha 1 e i n end  point  at  boiling  temperature. 
Total  hardness  is  reported  as  the  calculated  CaCOs  equiva- 
lent to  all  of  the  significant  cations  except  sodium  and 
potass i urn. 

In  the  analysis  of  water  samples  it  is  necessary  to 
determine  very  small  amounts  of  various  substances.  For  this 
reason  the  results  are  usually  expressed  as  parts  per 
million  rather  than  in  percent.  One  part  per  million  equals 
one  ten-thousandth  of  one  percent  (.0001^),  or,  a part  per 
million  is  a unit  weight  of  a constituent  in  a million  unit 
weights  of  water. 

A change  in  the  method  of  reporting  values  for  specific 
conductance  was  adopted  by  the  Geological  Survey  during  the 
period  for  which  data  are  reported  in  this  publication. 
Beginning  October  I,  1947,  the  results  of  determinations  of 
specific  conductance  are  reported  as  micromhos  at  25  C. 
Prior  to  this  date  the  results  are  reported  as  K x 10^.  To 
convert  from  K x 10  to  micromhos  multiply  by  10. 
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CHARTS  ILLUSTRATING  THE 
CHEMICAL  CHARACTER  OF 
SUSQUEHANNA  RIVER  AT  HARRISBURG 


Figure  5 is  a location  map  of  the  Susquehanna  River 
above  Harrisburg  showing  the  daily  sampling  stations  at 
Danville,  Lewisburg  and  Newport,  the  distances  up  stream 
from  the  cross-section  sampling  station,  and  the  source  of 
part  of  the  acid  mine  water  which  flows  into  the  Susquehanna. 
For  comparison,  the  chemical  quality  of  water  at  the  daily 
sampling  stations  and  at  Harrisburg  are  shown  in  Figure  6. 
The  persistence  with  which  the  Susquehanna  River  maintains 
its  characteristic  cross-section  variation  in  conductance 
is  indicated  in  Figure  7. 

It  is  important  to  note  that  in  spite  of  the  long  river 
distance  involved,  the  islands,  bridges,  piers  and  rough 
stream  bed,  all  of  which  tend  to  mix  the  river  flow,  the 
waters  from  the  principal  tributaries  above  Harrisburg  do 
not  mix  sufficiently  to  lose  their  identity  before  reaching 
Harr i sburg. 


lAPrJ 


:)MMERCE 


XXIX 


H 


'V 


APRIL  1952 


Figure  5 . Location  Mop  Of  Susquehanna  River  Basin  Above 
Harrisburg,  Pa. 
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EQUIVALENTS  PER  MILLION  MICROMHOS  AT  25 


Susquehanna  River  At  Harrisburg,  Pa  September  I.  1948 
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Figure  6 .Conductivity  And  Chemical  Character  Of  Susquehanna 
River  At  Harrisburg  And  Upstream  Tributaries. 
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Figure  l .Specific  Conductance  Of  Susquehanna  River  At  Harrisburg,  Pa.  1944-1948. 


SOURCES  OF  INFORMATION  ABOUT  STREAM 
FLOW  STATIONS  IN  PENNSYLVANIA 


Information  about  the  location  of  stream-flow  measuring 
stations  in  Pennsylvania,  the  drainage  areas,  records  avail- 
able, average  d i scharges ,and  extremes  of  discharge  are 
available  through  the  Division  of  Hydrography,  Pennsylvania 
Department  of  Forests  and  Waters. 

A gaging  station,  or  stream-flow  measurement  station, 
is  a selected  section  in  a stream  channel  equipped  with  a 
gage  and  facilities  for  measuring  the  flow  of  water,  where 
data  are  gathered  by  which  continuous  discharge  records  may 
be  developed.  Basic  data  systematically  collected  at  such 
stream-flow  measurement  stations  consist  of  records  of 
state,  measurements  of  discharge  and  other  general  informa- 
tion needed  to  supplement  the  gage  height  and  discharge 
measurements  in  determining  the  instantaneous  and  daily  mean 
flow.  Records  of  stage  are  obtained  e i ther  by  d i rect  readings 
on  a nonrecording  gage,  such  as  a staff  or  wire-weight  gage, 
or  from  a water-stage  recorder. 

Discharge  measurement  is  accomplished  by  measuring  the 
depth  and  mean  velocity  of  the  water  at  a number  of  selected 
points  (usually  20  or  more)  in  a section  across  a stream 
channel,  and  computing  discharge  from  these  factors.  The 
technical  procedure  followed  and  the  time  consumed  in  making 
a discharge  measurement  depends  upon  local  conditions,  the 
method  used  in  determining  the  mean  velocity,  and  the  manner 
in  which  the  sounding  is  made.  Discharge  measurements  are 
made  from  bridge,  cableway,  boat,  or  by  wading.  Special 
equipment  developed  by  the  Geological  Survey  is  employed  for 
each  type  of  measurement.  Due  to  the  unstable  banks  and 
channels  frequent  discharge  measurements  must  be  made  to 
assure  accurate  records.  The  frequency  depends  upon  local 
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conditions  and  may  vary  from  once  each  month  to  once  or  more 
each  day  during  extreme  high  water. 

The  equipment  and  methods  perfected  by  the  Geological 
Survey  for  stream-flow  measurements  are  described  in  Stream- 
Gag  i ng-Procedure — A Manual  Describing  Methods  and  Practice 
of  the  Geological  Survey,  published  in  1943  as  Water-Supply 
Paper  888. 

As  a few  technical  terms  commonly  used  in  describing 
water  resources  and  related  investigations  may  be  unfam i 1 iar, 
brief  descriptions  follow: 

SECOND-FEET  i s an  abbrev iat i on  f or  cub ic  feet  per  second. 
A second-foot  is  the  rate  of  discharge  equivalent  to  that  of 
a stream  whose  channel  is  one  square  foot  in  cross-sectional 
area  and  whose  average  velocity  is  one  foot  per  second. 

SECOND-FEET  PER  SQUARE  MILE  is  the  average  number  of 
cubic  feet  of  water  flowing  per  second  from  each  square  mile 
of  area  drained,  on  the  assumption  that  the  runoff  is  dis- 
tributed uniformly  both  as  regards  to  time  and  area. 

RUNOFF  is  the  portion  of  precipitation  that  appears  as 
flow  in  a stream,  usually  expressed  in  inches  of  water  depth. 

RUNOFF  IN  INCHES  is  the  depth  to  which  an  area  would  be 
covered  if  all  the  water  draining  from  it  in  a given  period 
were  uniformly  distributed  on  its  surface. 

ACRE-FOOT  is  a measure  of  volume — the  quantity  of  water 
that  would  cover  one  acre  to  a depth  of  one  foot.  An  acre- 
foot  contains  43,560  cubic  feet. 

DATUM  is  a plane  of  reference  for  elevation. 

DISCHARGE  is  the  rate  of  flow  of  water,  or  other  fluid, 
in  a channel  past  a given  point  per  unit  of  time,  usually 
expressed  in  second-feet,  gallons  per  minute,  or  gallons  per 
day.  One  second-foot  flowing  for  24  hours  = 86,400  cubic 
feet  = 646,317  gallons  — nearly  2 acre-feet  (actually 
1.983471 ). 

DRAINAGE  AREA  is  the  area  drained  by  a stream  or  stream 
system  upstream  from  some  des i gnated  point,  usually  expressed 
in  square  miles. 
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GAGE:  (I)  A staff  or  wire-weight  graduated  to  indicate 
the  elevation  of  a water  surface  above  the  datum;  (2)  a 
device  for  producing  a graphic  record  of  the  rise  and  fall  of 
a water  surface  with  respect  to  t ime;  usually  called  a water- 
level  or  water-stage  recorder. 

GAGE-HEIGHT  is  the  elevation  of  a water  surface  above  or 
below  a datum  corresponding  to  the  zero  of  the  staff  or 
other  type  of  gage  by  which  the  height  is  indicated. 

WATER  YEAR  is  the  year  beginning  October  I and  ending 
the  following  September  30  used  by  the  U.  S.  Geological 
Survey  in  its  report.  This  period  is  used  rather  than  the 
calendar  year  to  facilitate  many  studies  of  runoff  because 
it  coincides  more  nearly  with  the  climatological  year  that 
affects  runoff. 


SOURCES  OF  INFORMATION  ABOUT 
WATER  SUPPLIES  AND  THEIR  TREATMENT 


The  list  of  books  which  follows  is  not  intended  as  a 
complete  bibliography  on  the  subject.  It  is  merely  a check 
list  of  certain  books  which  have  been  found  useful  and 
valuable  with  reference  to  the  subject.  Books  may  be  obtained 
from  the  publisher  or  through  local  book  stores.  The  prices 
given  are  current  at  the  time  the  list  was  compiled  but  are 
subject  to  subsequent  change. 

These  or  similar  publications  are  available  for  consul- 
tation in  many  public  and  university  libraries.  These 
libraries  may  also  have  such  publications  as  the  Journal  of 
the  American  Wafer  Works  Association,  the  Journal  of  the  New 
England  Water  Works  Association,  and  other  Journals  which 
contain  articles  relating  to  water  supplies  and  water  treat- 
ment. 
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A.  S.  T.  M.  Standards  on  Industrial  Water;  - - - ; (1950);  $1.75; 
American  Soc  iety  for  Test ing  Materials,  1916  Race  Street,  Philadelphia, 
Pennsylvan ia. 

Glossary--Water  and  Sewage  Control  Engineering;  - - - ; (1946);  $2.00; 
American  Water  Works  Association,  500  Fifth  Avenue,  New  York  18,  New 
York. 

Ground  Water;  Its  Development,  Uses  and  Conservation;  E.  W.  Bennison; 
(1947);  $2.25;  Edward  E.  Johnson,  Inc.,  2304  Long  Avenue,  St.  Paul  4, 
M i nnesota. 

Hydrology  Handbook;  - - - ; (1949);  $4.00;  American  Society  of  Civil 
Engineers,  33  West  39th  Street,  New  York  18,  New  York. 

Industrial  Utility  of  Public  Water  Supplies  inthe  United  States,  1932; 
W.  D.  COLLINS,  W.  L.  LAMAR,  E.  W.  LOHR;  (1934);  $.35;  U.  S.  Geological 
Survey  Water-Supply  Paper  658;  Superintendent  of  Documents,  Government 
Printing  Office,  Washington  25,  D.  C. 

Laboratory  Control  of  Water  Purification;  CHARLES  R.  COX;  (1946); 
$4.00;  Case-Sheppa rd-Mann  Publishing  Corporation,  24  West  40th  Street, 
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Quest  for  Pure  Water,  The;  M.  N.  BAKER;  (1948);  $5.00;  American  Water 
Works  Association,  500  Fifth  Avenue,  New  York  18,  New  York. 

Safe  Water  for  the  Farm;  H.  L.  GARVER;  (1946);  $.15;  U.  S.  Department 
of  Agriculture  Farmers'  Bulletin  No.  1978;  Super i ntendent  of  Documents, 
Government  Pointing  Office,  Washington  25,  D.  C. 

Standard  Methods  for  the  Examination  of  Water  and  Sewage;  - - - ; (9th 
Edition,  1946);  $4.00;  American  Public  Health  ^Assoc  iat  ion,  1790  Broad- 
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Stream  Flow;  NATHAN  C.  GROVER  and  ARTHUR  W.  HARRINGTON;  (1943);  $4.50; 
John  Wiley  and  Sons,  440  Fourth  Avenue,  New  York,  New  York. 

Water  Quality  and  Treatment;  - - - ; (2nd  Edition);  $5.00;  American 
Water  Works  Association;  500  Fifth  Avenue,  New  York  18,  New  York. 

Water  Supply  and  Treatment;  CHARLES  P.  HOOVER;  $.75;  National  Lime 
Association,  927  Fifteenth  Street,  N,  W.  Washington  5,  D.  C. 

Water  Supply  and  Water  Purification;  - - - ; (1942);  $.55;  War  Depart- 
ment Technical  Manual  5-295;  Superintendent  of  Documents,  Government 
Printing  Office,  Washington  25,  0.  C. 
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DELAWARE  RIVER  BASIN— Continued 
Schuylkill  River  at  Belmont  Filters,  Philadelphia,  Pa. 

Chemical  analyses,  In  parts  per  million,  water  year  October  1947  to  September  1948 
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tOOlcOtOC'-CD  05  CDCDOO  OOOCJlrHCO  CDCOCDC0CO--3'  C-O-COO-cOcO  cococot-co^ 


to  O 05  t-  CO  o 
to  CD  05  01  Ol  lO 
O 'i*  05  C35  01  rH 


0-^0000  OOOOOO  OOOOOlO  O rH  O ^ CD  CO  03  C"  CO  01 -«<  C7> 

^^OlrHCOOl  C^’3*lOCD05CO  ^OIIOCOCDCO  cOcOrHrHOCJl  OCOOCDrH'3‘ 

OO-tOiO'^03  lOCOOCncDO  lOCDcOcOtO-«J*  -^CDcOOeOtO  -^lOiOOt-iO 


^cOlO01  CDO-COOCDCO  rHC7>0105COCM  lOcJlC-eOC'--' 


-O  rH  1 O O 
O Ol  CO  O 03  lO 
rH  I I i-H  I I 


O rH  -O  r 

O 01  to  O Ol  to 

rH  I I rH  ! 1 


I O O 
O 01  CO 
rH  I I O Ol  CO 


HOlrHrHOl  HiHOlrHHOl 


H CM  rH  rH  Ol 


P P P > > > 
OOOOOO 

o o o K 2;  s 


o o o c c q 

® ® ® d d d 

Q Q O >-3  •-»  1-3 


E E P t.  t.  6. 
® ® ® d d d 
b.  b.  s z:  E 


O 01  to  O CM  cO 


® ® ® fe>>  t>.  >> 

C C C rH  rH  rH 

3 3 3 p p p 


. I o o 

I O rH  O CM  to 
O 01  CO  rH  I I 
•HI  I I rH  rH 


. . « P P 

bD  U3  to  a a o. 
p p p ® ® ® 
< < C CO  cO  CO 


DMMERCE 
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?yr7/2,  17/g 

I no,  :^£4j 


-hr-  ^ V" 


APRIL  1952 


n r. 
a)  O 
o o 
C or 
|o 

0)  n 
X as 

Non- 

carbon- 

ate 

C-  rt  OD  O CD  03  CO  05  (33  CO  K)  Q ''S' ^ > O tfj  K3  ■'S*  H 05  lO  CO  > 0>  H OJ  lO  ''S' CO  K)  CD  O OJ 

CD  CD  lO  lO  CD  > 1>  D- t>  lO  to  to  lO  t- t-  'J' «0  05  lO  tO  tO  »0  W (0  ^ CO  C- to  lO  CD  CO  CO  C"  CM  ^ 

rH  rH 

61 

To  tal 

r-5<D'l*cOP3lO  tOcOCD<35CDO  C-rHCMr-HD-O  tOCMlO'S'lOCJi  HC-r-OI^rH  OrHrHtOC-O 

O rH  05  0>  rH  CM  CM  CM  rH  05  to  U3  to  05  r-t  CM  r- VO  'S' CO  CD  to  CD  to  C'  CO  O H D- CO  H H rH  rH  ^ t- 

rHrH  1— IrHrHrHrH  rH<H  rHrH  rHrHrHrHrHrH 

'S' 

(35 

Dis- 

solved 

solids 

CD  r- CJ5  O <35  05  CDCUCMCMOCD'  cOCMOO'l'CD  CO  to  CD  CO  "rH  lO  CO'i'lOOCMCO  r-'^fOC-COrH 

lOt'tO'M'iOC-'  CDCOCD'l'(35C--  CDlOC'-COrHC"  C~05Cr5CD005  OCMlOcOCMCM  >CO£>tOeOCO 

rHrHrHrHrHi— 1 iHiHrHrH  rHrHrHrH  i-H  rHrHrHrHrHrH  rHrHrHrHCMCM 

to 

c** 

'S' 

Ch 

rH 

O 

J3 

B 

o 

© ^ 

1 -P  o 

05  O 

2 

4-> 

05C0COHCD.  CO  OCMc9CDrHcD  OiOCOCDcOrH  lOtOOitO'S'O  tOtOCOCJ5CMrH  05rHrHOcOrH 

rHCMCMCMCMCM  CMcOcOtOCMCM  cOlOtOeOtOCM  rHtOCMrHrHCM  CMCMrHrHCMCM  rHCMCOCOCMCM 

2.5 

Fluo- 

ride 

(F) 

1 1 1 1 1 1 1 1 1 ! 1 1 1 1 1 I 1 1 1 1 ! 1 1 1 MINI  1 1 1 1 1 1 

1 

Chlo- 

ride 

(01) 

rHOCOCMrHCri  i-HO'M'COCMO  CMOCOCMCDIO  tOOlOCMCOlO  CO'J'lO'^CMCM  rHCOrHCMCDO 

ioiO''f'?totn  t'COC'co'S'to  eoioinc-''S'CM  cmioiocmcmcm  cMtO'S'iototo  ^'j'toioioco 

4.6 

•Sul- 

fate 

(SO.) 

CMCOrHtOrHrH  cOiOV3CJ>CDO  lOC''CDOtOCJ5  lO'S'C-cOOCD  OCT5'i'lOCMCO  O^tOt-iOcO 

t- CD  CD  CO  t- CD  CD  CD  CO  to  to  to  tO  lO  C- CD 'S' CM  CM  tO  tO  tO  ^ CO  <S<  ^ C"  t>  CO  lO  C35  <35  CO  C“  CM 'S' 

rH  rH 

64  ! 

Bicar- 

bonate 

(HCOj) 

CMO'S'lOlOCO  mocncOO'M'  COcOcO^CO-'S'  COiOtOCDCMO  OCDC-CDOCM  CMrH'S'lO''l'^ 

'S''S''S‘^iOcO  lOlO'S'lOtOCM  CM'S'-'S'intOCM  CMtOlOCMtOtO  «S''S*'S''S'COtO  tOCOtO^tOtO 

40 

?-3e3,  in  parts  per  million,  October  1946  to  Sep' 

Po- 

So-  tas- 

dlum  alum 

(Na)  (K) 

C-rHlOCMCMCO  tototo  ^CMiOCDCDcO  COHCMtI'iOcO  OCO^iOCDH  OlOrH'S‘'M' 

r-  CD  CO  CO  C- > O rH  rH  CO  CO  to  'S' t- t- CO  ■'S' CM  CM 'S' lO  tO  tO 'S'  'S'  -Mc  C- C"  tO  tO  CD  <35  O- lO  C35  rH 

rH  rH  rH  rH 

'S' 

CO 

Mag-  1 

ne- 

sium 

(Mg) 

(35  f't'CM  CD'S'C'  rHOOiOCJ5t-  'S'CMlOrHCJ5C~  CMl0rHCMiO05  0-  05 

CDOC-C-C^O  OOOt''=S'CO  'S'C~C35  (35iOtO  tO'S'-^'S'^'S''  inc005C35c0c0  a50(350''S'rH 

r-Hi-HrHrHrH  rHrHrHrH 

c- 

t- 

Cal- 

cium 

(Oa) 

coomcooto  cO'S'rHC-cO'S'  cOiOOtOrH'S'  tOCDCDlOCDcO  O'S'OOCROrH  CDCOCDCJ5COO 

CMtOCMCMtOtO  COtOtOCMrHrH  rHCMlOIOCMH  rHrHrHrHrHrH  CMCMCMCMCMCM  CMCMCMCMtO-^ 

to 

CM 

Man- 

ga- 

nese 

(Mn) 

1 1 1 1 1 1 1 1 1 1 1 1 MINI  1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I 1 1 

1 

1 

Iron 

(Fa) 

'S‘0-rHinC''CM  'S'(35CMlOtOrH  C35C-COC-~COCM  tOCOrHOnO  rHCOlDlOrHC-  100 

rHOrHOOrH  HrHrHOOrH  OOOOCrH  rHOrHrHrHCM  CMrHrHCMrHrH  OOI  ICrH 

0.11 

05 

o ai 

w-<  O 

1— 1 "H 
-H  CO 
CO-'-' 

•M*  O CD  CO 'S' 'S'  CO  CM -S' O 'S' 'S'  CM  CO  cO  O 'S' CD  CO 'S'  'S' O CM  O -S' CO  <0  CO  O O CM 'S' CM 'S' CD  CM 

tOiHrHCMrHrH  rHcHrHtOrHtO  cniO'S''S'tOtO  tS''S''S''S''S''S'  'S'tOCMCM'S‘'S'  tOtO'S'lOCMrH 

CM 

to 

/H 

03 

C 

OS 

(0 

o 

B 

0) 

-d 

o 

Specific 

conduct- 

ance 

1 (KxlO® 

at  25®C. ) 
1/ 

CD  to  CO  O 'S' CD  to  O- O H O CM  rH  CD 'S' lO -S' C»  lO  (35  CM  CD  CM  CM  CM  O-  lO 'S' CM  05  'S' CD  <35  CM  CO  tO 

'S'D-CMtOcDCO  0005'S'tOCM  'S'rHCOOCOrH  rH'S'iOCMlO'S'  cD(35tncOC0CD  cOOlOcO'S'O 

CMCMCMCMCMCM  lO  tO  CM  CM  rH  rH  H CM  CM  CM  rH  rH  H H rH  rH  H rH  rH  rH  CM  CM  rH  rH  CM  CM  CM  CM  tO 'S' 

ts- 

CM 

CM 

K 

a 

tOrHrHtO'S'rH  tOlOCMOCCD  CDOrHtOCOO  C-CftOCDCTiCO  CMtOcOCOCDCn  ODCOcOCOOtrH 

C-'C-'C'C-'C-C-  r-C-C'-C'C'-CD  COC-C-C-COCO  COCOC-COCOCO  C-C'COCOCOCO  cOCOcOcOtOC- 

O 

£> 

Color 

IcOCD'O'S'CO  cO'S'CO'S'tOCD  C-lOtO'S'C-O  tO'S'CDC-'CDO  COCO^lOlOt-  eO'S'lOtOCMCM 

1 rH  H rH  rH 

CO 

1 

1 05  (0  ' 

e ^ H 
© © 0 o 
tn 

CMCJ5COiOCOtO  COCDlOiOlOO-  CM'S'ifOtOlO  cO'S'.'S'iOOCD  CM05(Om'S'rH  inCDiOCDC''S' 

COiOlOlO'S''S'  tOtOtOtOtOtO  tOtOi  tOtOtO  lO'S''S*'S'U3lO  CDcOC~C~0-C-“  C-C'O'C-C'-cO 

52 

Mean 
dis- 
charge 
( second- 
feet  ) 

to  O CO  to  rH  o CO  CO  to  to  O O O 'S' to 'S' O O OOOOOO  O O CO  O O O OC-CO'S'OC' 

rH  (35  CO  CM  CM  CO  05  to 'S' 05  CD  to  O tO  CM  rH  tO  CM  tO  CM  O lO  cO  rH  <35  CO 'S' O- -S'  O 'f  CD  lO  O rH 

cOtOC-CM'S*'S'  CM'S''S'tOtOtO  0(3500iO'S'  CMrH<DCMO05  05'S'OCJ5CDt-  rHrHCMtOC005 

J>  C"  <3>  O to 'S'  'S' 'S' CO  to  O to  <D  to  to  05  CO  05  rH  (35  C-  05  t>  tO  CD  (35  tO  O <35  05  CD  CD  (O  CM 

rHtO  CM  CMtO  cDtOCM'S'CM'S'  tOrH  rHCMH 

17,710 

Date-  of  collection 

Oct.  1-10,  1946 

Oct.  11-20 

Oct.  21-31 

Nov,  1-10 

Nov.  11-20 

Nov.  21-30 

Dec.  1-10 

Dec.  11-20 

Dec.  21-31 

Jan.  1-10,  1947 

Jan.  11-20 

Jan.  21-31 

Feb.  1-10 

Feb.  11-20 

Feb.  21-20 

Mar.  1-10- 

Mar.  11-20 

Mar.  21-31 

Apr.  1-10 

Apr.  11-20 

Apr.  21-30 

May  1-10 

May  11-20 

May  21-31 

June  1-10 

June  11-20 

June  21-30 

July  1-10 

July  11-20 

July  21-31- 

Aug.  1-10 

Aug.  11-20 

Aug.  21-31 

Sept . I-IO- 

Sept.  11-20 

Sept,  21—30 

Average 

28 


1 


to  micromhoa  at  25®.  multlnlv 


SUSQUEHAIWA  RIVER  BASIN— Continued 

Susquehanna  River  at  Danville,  Pa. 

Cross-section  samples  for  water  year  ended  Septamber  30,  1947 


Date 

Dis- 
charge 
( second- 
feet) 

Station 

Time 

Tem- 
pera- 
ture 
(°F.  ) 

pH 

Specific 

cbnduct- 

ance 
(KaIOH 
at  25‘'C.  ) 

1/ 

Parts  per  million 

Bicar- 

bonate 

(HOOa) 

Sul- 

fate 

(SO.) 

Oct . 

4,  1946 

9,300 

1180 

^OOpm 

62 

6.7 

22.0 

31 

61 

880 

— 

6.8 

21.4 

39 

50 

650 

60 

6.9 

20.8 

41 

37 

465 

61 

7.0 

20.7 

— 

— 

120 

61 

6.9 

19.7 

40 

31 

Oct . 

14 

6,860 

1180 

4:00pm 

58 

5.9 

36.1 

9 

152 

880 

58 

6.3 

35.7 

16 

143 

650 

58 

6.6 

34.7 

26 

126 

465 

58 

— 

34.5 

— 

— 

120 

58 

6.7 

24.2 

29 

71 

Oct . 

24 

6,780 

1180 

4 : 00pm 

57 

6.6 

26.5 

27 

78 

880 

57 

6.7 

25.4 

34 

69 

650 

57 

6.9 

24.5 

41 

67 

465 

58 

— 

24.4 

— 

— 

120 

56 

7.0 

20.8 

44 

47 

Nov. 

4 

8,000 

1180 

4 : 30pm 

58 

6.6 

25.4 

22 

93 

880 

— 

6.9 

24.1 

40 

81 

650 

58 

7.0 

22.6 

42 

71 

465 

56 

— 

21.8 

— 

— 

120 

56 

6.9 

20.4 

43 

57 

Nov. 

14 

5,250 

1180 

4:00pm 

49 

6.7 

29.2 

26 

112 

880 

48 

6.9 

29.2 

39 

101 

650 

42 

6.9 

28.3 

52 

92 

465 

47 

— 

27.6 

— 

— 

120 

Water  sample  bottle  broken  In  shipment 

Nov. 

24 

4,370 

1180 

2; 00pm 

Water  sample  bottle  broken  In  shipment 

880 

39 

6.8 

29.0 

48 

114 

650 

38 

6.9 

30.2 

38 

108 

465 

39 

— 

28.0 

— 

— 

120 

Water  sample  bottle  broken  In  shipment 

Dec. 

4 

4,370 

1180 

4 : 30pm 

33 

7.0 

29.4 

41 

93 

880 

36 

7.0 

30.4 

46 

95 

650 

35 

7.0 

29.9 

52 

90 

465 

35 

— 

29.3 

— 



120 

35 

7.0 

24.4 

52 

64 

Dec. 

15 

4,540 

1180 

10:00am 

34 

7.0 

32.3 

34 

111 

880 

34 

7.1 

33.1 

40 

111 

650 

33 

7.0 

32.3 

48 

101 

465 

34 

— 

31.6 

— 



120 

36 

6.9 

25.4 

49 

69 

Dec. 

25 

4,720 

1180 

3 : 30pm 

37 

6.9 

28.8 

23 

105 

880 

34 

7.0 

30.4 

33 

106 

650 

34 

7.1 

30.4 

42 

95 

465 

33 

— 

29.3 





120 

34 

7.1 

22.1 

38 

65 

Jan. 

4,  1947 

6,390 

1180 

2:00pm 

34 

6.7 

29.1 

30 

95 

880 

34 

6.5 

30.9 

45 

89 

650 

33 

7.0 

29.6 

53 

78 

465 

33 

— 

28.8 





120 

34 

7.0 

23.6 

50 

56 

Jan. 

15 

8,640 

1180 

4 : 00pm 

35 

6.5 

20.9 

21 

67 

880 

35 

6.7 

22.5 

29 

70 

650 

35 

6.8 

21.8 

36 

62 

465 

34 

— 

20.6 





120 

35 

6.8 

18.5 

37 

46 

DMMERCE 


'y  To  convert  to  mlcromhos  at  25®,  multiply  by  10. 


29 


^iTTcZ.  / % 
^0,  ^ 2 


APRIL  1952 


SUSQUEHAIINA  RIVER  BASIII— Continued 

Susquehanna  River  at  Danville , Pa. 

Cross-section  samples  for  water  year  ended  September  30,  1947 


Date 

Dis- 
charge 
( second- 
feet) 

Station 

Time 

Tem- 
pera- 
ture 
(°p. ) 

pH 

Specific 
conduct- 
ance 
(KxlO® 
at  25°C. ) 

1/ 

Parts  per 

million 

Bicar- 

bonate 

(H003) 

Sul- 

fate 

(SO4) 

Jan.  24,  1947 

28,600 

1180 

10 ; 30am 

35 

6.5 

12.9 

17 

30 

880 

34 

6.7 

12.5 

22 

32 

650 

35 

6.6 

12.1 

24 

28 

465 

35 

— 

11.6 

— 

— 

120 

35 

6.6 

10.5 

22 

23 

Peb.  4 

29,300 

1180 

4:00pm 

33 

6.4 

12.7 

18 

36 

880 

32 

6.6 

11.8 

22 

30 

650 

32 

6.7 

11.3 

24 

26 

465 

33 

— 

11.2 

— 

— 

120 

32 

6.5 

10.3 

22 

27 

Peb.  15 

10,200 

1180 

2; 00pm 

34 

6.6 

21.8 

26 

70 

080 

33 

6.7 

21.8 

36 

66 

650 

33 

6.8 

21.1 

46 

57 

465 

33 

— 

21.6 

— 

— 

120 

30 

6.9 

18.5 

40 

47 

Peb.  24 

4,600 

1180 

4:00pm 

31 

6.7 

25.4 

34 

88 

880 

— 

6.9 

26.1 

30 

83 

030 

29 

7.0 

26.5 

40 

83 

485 

— 

— 

26.3 

™ 

— 

Mar.  4 

4,600 

1180 

4:30pm 

30 

6.5 

26.7 

24 

97 

880 

22 

7.3 

27,3 

38 

88 

650 

29 

6.8 

27.3 

48 

80 

465 

— 

“ 

26.3 

— 

— 

Mar.  14  - 

12,200 

1180 

4 : 30pm 

36 

5.5 

12.8 

6 

46 

880 

36 

6.0 

21.5 

17 

73 

650 

37 

6.5 

25.5 

40 

78 

465 

37 

— 

23.5 

— 

— 

120 

35 

6.2 

9.97 

16 

25 

Mar.  24 

20,800 

1180 

4:00pm 

35 

6.3 

15.9 

18 

55 

880 

35 

6.6 

15.2 

27 

46 

650 

35 

6.6 

14.7 

30 

38 

465 

34 

— 

14.3 

— 

— 

120 

34 

6.6 

13.0 

30 

33 

Apr.  5 

47,300 

1180 

1 : 30pm 

37 

6.5 

12.0 

26 

35 

880 

34 

6.6 

12.7 

30 

31 

650 

34 

6.6 

12.4 

32 

30 

465 

35 

— 

12.0 

— 

— 

120 

34 

6.6 

11.4 

31 

26 

Apr.  14 

33,000 

1180 

4:00pm 

44 

6.5 

14.8 

26 

42 

880 

44 

6.7 

14.5 

34 

37 

650 

44 

6.8 

14.1 

36 

34 

465 

43 

— 

13.8 

— 

— 

120 

42 

6.6 

12.6 

32 

30 

Apr.  24 

34,600 

1180 

4 : 00pm 

44 

6.6 

14.3 

26 

40 

880 

43 

6.7 

14.3 

31 

36 

650 

42 

6.8 

13.9 

34 

33 

465 

43 

— 

13.6 

— 

— 

120 

42 

6.8 

12.2 

32 

28 

May  4 ' 

43,800 

1180 

1 :00pm 

46 

6.3 

13.8 

22 

37 

880 

46 

6.5 

13.9 

26 

36 

650 

47 

6.5 

13.6 

32 

34 

465 

47 

— 

13.2 

— 

— 

120 

47 

6.5 

11.9 

28 

28 

^ To  convert  to  mlcromhos  at  25°,  multiply  by  10 


SnSHUEHAlIKA  RIVER  BASIN— Continued 

Susquehanna  Rl*ver  at  Danville,  Pa, 

Cross-section  samples  for  water  year  ended  September  30,  1947 


Date 

Dis- 
charge 
( second- 
feet) 

Station 

Time 

Tem- 
pera- 
ture 
("F.  ) 

pH 

Specific 
conduct- 
ance 
(KxlO^ 
at  25°C. ) 

1/ 

Parts  per 

million 

Bicar- 

bonate 

(HC03) 

Sul- 

fate 

(SO.) 

May  16,  1947 

36,200 

1100 

4 • 00pm 

47 

6.4 

15.1 

26 

43 

080 

47 

5. 6 

14.9 

32 

35 

650 

46 

6.6 

14.6 

35 

35 

465 

46 

— 

14.2 

— 

— 

120 

46 

6.6 

13.4 

35 

28 

May  24 

60,100 

1180 

4; 00pm 

55 

6.1 

12.3 

21 

37 

880 

55 

6.3 

12.4 

24 

35 

650 

57 

6.4 

12.1 

26 

32 

465 

11 :00am 

56 

— 

11.8 

— 

— 

120 

55 

6.4 

11.2 

28 

25 

June  4 

31 , 600 

1180 

1 :00pm 

63 

6.1 

19.6 

14 

69 

880 

63 

6.4 

19.3 

27 

62 

650 

64 

6.7 

18.6 

36 

53 

465 

64 

— 

18.3 

— 

— 

120 

63 

6.7 

15.9 

34 

42 

June  14 

13,800 

1180 

2 : 00pm 

69 

6.4 

21.4 

20 

77 

080 

69 

6.6 

22.4 

34 

71 

650 

69 

6.8 

22.1 

45 

62 

465 

70 

— 

22.1 

— 

— 

120 

69 

6.8 

19.6 

46 

51 

June  24 

9,520 

1100 

2:00pm 

73 

6.3 

25.4 

20 

95 

080 

73 

6.6 

26.0 

31 

88 

650 

73 

6.8 

25.6 

43 

76 

465 

73 

— 

25.0 

— 

— 

120 

73 

6.7 

21.4 

41 

60 

July  4 

7,580 

1180 

10:30am 

76 

6.3 

29.1 

24 

112 

080 

77 

6.6 

29.9 

38 

104 

650 

75 

6.  7 

29.3 

48 

98 

465 

76 

— 

29.1 

-- 

— 

120 

74 

6.8 

25.5 

45 

78 

July  14 

17,300 

1180 

10:00am 

69 

4.4 

17.8 

0 

72 

080 

70 

5.4 

20.1 

6 

84 

650 

71 

6.3 

18.5 

20 

65 

465 

71 

— 

17.5 

— 

— 

120 

70 

6.4 

14.6 

27 

49 

July  Z4 

22,900 

1180 

1 :00pm 

65 

5.8 

17.3 

8 

60 

880 

66 

6.4 

18.6 

22 

63 

650 

67 

6.5 

18.3 

32 

54 

465 

67 

— 

17.7 

— 

— 

120 

65 

6.6 

13.5 

31 

37 

Aug.  4 

9,740 

1180 

12 :15pm 

72 

6.0 

23.8 

10 

97 

080 

72 

6.5 

25.3 

10 

95 

650 

72 

6.7 

24.7 

26 

88 

465 

73 

— 

24.2 

— 

— 

120 

72 

6.0 

20.7 

32 

65 

AUg.  14 

7,180 

1180 

1 :00pm 

80 

6.7 

27.1 

25 

98 

800 

80 

6.9 

28.3 

34 

100 

650 

00 

7.0 

28.3 

46 

89 

465 

80 

— 

27.9 

— 

— 

120 

80 

7.1 

24.9 

52 

66 

Aug.  24 

15,800 

1180 

1:00pm 

75 

6.7 

21.9 

32 

69 

080 

75 

6.8 

21.2 

44 

57 

650 

75 

6.9 

20.9 

48 

52 

465 

9 : 30am 

75 

— 

20.4 

— 

— 

120 

1:00pm 

75 

6.9 

20.3 

46 

52 

DhMERCE 
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SUSQUEHANNA  EffVER  BASIN— Cjntlnued 

Susquehanna  River  at  Danville,  Pa, 

Cross-section  samples  for  water  year  ended  September  30,  1947 


Date 

Dis- 
charge 
( second- 
feet) 

Station 

Time 

Tem- 
pera- 
ture 
(°F.  ) 

pH 

Specific 
conduct- 
ance 
(KxlO° 
at  25°C. ) 

V 

Parts  per  million 

Bicar- 

bonate 

(HCO,) 

Sul- 

fate 

(SO.) 

Sept.  4,  1947 

12,400 

1180 

4 :00pm 

76 

6.5 

29.8 

32 

100 

880 

75 

6.8 

28.8 

45 

83 

650 

75 

6.8 

27.9 

54 

77 

465 

76 

— 

27.2 

— 

— 

120 

76 

6.9 

27.4 

52 

78 

Sept.  14  

3,420 

1200 

lOtOOeuD 

78 

6.4 

32.7 

10 

133 

880 

78 

6.6 

34.0 

16 

136 

650 

78 

6.7 

34.0 

24 

127 

465 

78 

— 

33.8 

— 

— 

120 

78 

6.8 

'30.4 

37 

99 

Sept.  24 

2,950 

1180 

4 : OOpra 

61 

6.3 

36.3 

9 

147 

880 

61 

6.5 

39.3 

17 

160 

650 

61 

6.7 

39.9 

24 

156 

465 

61 

— 

39.9 

— 

.... 

120 

61 

7.0 

34.5 

39 

119 

To  convert  to  micromhos  at  25®,  multiply  by  10, 
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SUSQUEHANNA  RIVEH  BASIN— Continued 


Susquehanna  River  at  Danville,  Pa. 

Cross-section  samples  for  water  year  ended  September  30,  1948 


Parts  per  million 

Specific 

Dls- 

Tern- 

conduct- 

Blear- 

Sul- 

Date 

charge 

Station 

Time 

pera- 

pH 

ance 

bonate 

fate 

( second- 

ture 

( Mlcromhos 

(HCOa) 

(SO.) 

feet ) 

(°F.  ) 

at  25°C, ) 

Oct.  4,  1947 

2,260 

1180 

3:30pm 

60 

6.5 

399 

10 

166 

880 

60 

6.2 

437 

14 

183 

650 

60 

6.7 

449 

20 

183 

465 

60 

— 

447 

— 

— 

120 

60 

6.9 

390 

44 

135 

Oct.  14 

1,850 

1180 

4 : 00pm 

63 

6.2 

458 

10 

196 

880 

63 

6.3 

464 

9 

202 

650 

63 

6.6 

489 

12 

213 

465 

11:00 am 

62 

— 

— 

— 

— 

120 

4:00pm 

63 

6.6 

430 

36 

161 

Oct.  24 

1,670 

1080 

4 :00pm 

60 

6.4 

456 

16 

188 

880 

60 

6.4 

476 

12 

200 

650 

12; 00m 

63 

6.6 

486 

22 

204 

465 

4 : 00pm 

60 

— 

499 

— 

— 

120 

12:00m 

58 

6.8 

453 

40 

171 

Nov , 5 

4,040 

1180 

4 : 00pm 

52 

5.9 

171 

7 

51 

880 

52 

6.2 

306 

10 

113 

650 

52 

6.4 

400 

20 

153 

465 

53 

— 

438 

— 

— 

120 

52 

6.3 

235 

26 

65 

Nov.  14 

19,500 

1180 

4 : 00pm 

43 

5.9 

171 

10 

60 

880 

43 

6.2 

176 

22 

52 

650 

43 

6.4 

171 

34 

44 

465 

42 

— 

172 

— 

— 

120 

43 

6.5 

146 

30 

31 

Nov . 24 

5,620 

1180 

12:00m 

42 

6.2 

238 

2 

95 

880 

42 

6.3 

259 

8 

102 

650 

42 

7.3 

279 

38 

88 

465 

40 

— 

248 

— 

— 

120 

42 

6.7 

196 

32 

55 

Dec.  4 

5,150 

1180 

4 :00pm 

42 

5.6 

237 

3 

91 

880 

42 

6.3 

268 

4 

102 

650 

40 

6.7 

275 

27 

95 

465 

40 

— 

270 

— 

— 

120 

42 

6.7 

211 

28 

62 

Dec.  14 

7,330 

1180 

3 : 00pm 

36 

6.6 

235 

26 

77 

880 

36 

6.6 

239 

33 

72 

650 

36 

6.9 

230 

40 

65 

465 

36 

— 

233 

— 

— 

120 

36 

7.0 

201 

40 

51 

Dec.  24 

6,980 

1180 

2 : 00pm 

35 

6.4 

225 

14 

81 

880 

33 

6.5 

230 

21 

78 

650 

34 

6.8 

225 

30 

68 

465 

33 

— 

225 

— 

— 

120 

33 

6.7 

192 

42 

53 

Jan.  4,  1948 

5,400 

1180 

2 : 00pm 











880 

32 

6.1 

241 

20 

81 

650 

32 

6.3 

260 

33 

80 

465 

4 : 00pm 

32 

— 

261 

— 

— 

120 

2 :00pm 

32 

6.3 

164 

27 

44 

Jan.  14 

5,190 

1180 

5:00pm 

32 

6.0 

262 

14 

99 

880 

32 

6.3 

292 

25 

102 

650 

32 

6.4 

298 

39 

95 

465 

4 :00pm 

32 

— 

299 

— 

— 

120 

5 : 00pm 

32 

6.4 

225 

32 

65 

Jan.  25 

6,480 

1180 

3 :00pm 

35 

6.0 

317 

27 

109 

880 

35 

6.2 

340 

34 

113 

650 

35 

6.2 

346 

38 

118 

465 

34 

— 

341 

— 

— 

300 

36 

6.3 

325 

45 

102 

Feb.  4 

7,730 

1200 

4 :00pm 

32 

6.1 

318 

26 

110 

850 

32 

6.4 

340 

37 

111 

465 

34 

— 

335 

— 

— 

Feb.  24 

1180 

4:00pm 

40 

6.0 

137 

14 

40 

880 

40 

6.2 

135 

19 

35 

650 

40 

6.3 

132 

21 

32 

465 

40 

— 

130 

— 

— 

120 

42 

6.4 

120 

22 

26 

34 

SUflQUEHAimA  RIVEH  BASIN— Continued 
Susquehanna  River  at  Danville,  Pa. — Continued 
Cross-section  samples  for  water  year  ended  September  SO,  1^48— Continued 


Date 

Dis- 
charge 
( second- 
feet) 

Station 

Time 

Tem- 

pera- 

ture 

(°F.) 

pH 

Specific 

conduct- 

ance 

{ Ml oromhos 
at  25°C. ) 

Parts  per  million 

Bicar- 

bonate 

(HCOj) 

Sul- 

fate 

(so.) 

Mar.  4,  1948 

18,100 

1180 

3 :00pm 

36 

6.2 

158 

13 

58 

18,000 

880 

4 : OOpra 

36 

7.3 

159 

21 

53 

650 

36 

6.8 

155 

26 

49 

465 

38 

— 

153 

— 

— 

120 

36 

6.6 

134 

25 

41 

Mar.  14 

10,100 

1180 

2 : 30pm 

38 

6.3 

203 

21 

63 

880 

38 

6.4 

210 

26 

68 

650 

38 

6.6 

207 

32 

54 

465 

38 

— 

202 

— 

— 

120 

38 

6.6 

177 

34 

42 

Mar.  24 

178,000 

1180 

12:00m 

46 

6.4 

91.8 

20 

17 

880 

46 

6.2 

88.0 

18 

14 

650 

46 

6.2 

87.5 

18 

20 

465 

46 

— 

85.8 

— 

— 

120 

46 

6.2 

87.3 

20 

16 

Apr.  4 

53,200 

1180 

1 : 00pm 

47 

6.7 

126 

20 

26 

880 

47 

6.7 

126 

27 

16 

650 

47 

6.7 

124 

28 

16 

465 

47 

— 

122 

— 

— 

120 

47 

6.7 

112 

27 

12 

Apr.  14 

51,000 

1180 

4 :30pm 

50 

6.5 

135 

19 

26 

880 

50 

7.0 

157 

36 

31 

650 

50 

6.7 

149 

34 

22 

465 

50 

— 

141 

— 

— 

120 

50 

6.7 

106 

26 

14 

Apr.  24 

26,400 

1180 

4 : OOpm 

56 

6.5 

174 

22 

46 

880 

56 

6.5 

172 

30 

42 

650 

56 

6.6 

168 

31 

35 

465 

57 

— 

165 

. — 

120 

56 

6.6 

145 

30 

33 

May  4 

13,200 

1180 

4 :00pm 

56 

6.6 

209 

19 

65 

880 

56 

6.6 

221 

31 

63 

650 

58 

6.8 

219 

41 

55 

465 

— 

— 

208 

— 

— 

120 

60 

6.7 

195 

38 

49 

May  14 

18,800 

1180 

4 : 30pm 

60 

6.4 

156 

13 

49 

880 

60 

6.6 

189 

29 

53 

650 

58 

6.8 

195 

38 

53 

465 

3 :00pm 

67 

— 

190 

— 

— 

120 

4 : 30pm 

60 

6.7 

131 

28 

28 

May  24 

23,700 

1180 

4 : OOpm 

64 

6.5 

165 

18 

50 

880 

64 

6.6 

164 

28 

42 

650 

64 

6.6 

159 

33 

38 

465 

64 

— 

156 

— 

120 

64 

6.7 

139 

34 

340 

June  4 

10,400 

1180 

2 : OOpm 

70 

6.3 

213 

19 

71 

880 

70 

6.4 

223 

29 

68 

650 

71 

6.5 

218 

36 

61 

465 

70 

— 

213 

— 

— 

120 

70 

6.6 

199 

36 

53 

June  14 

9,990 

1180 

L2:00m 

70 

6.7 

455 

22 

133 

880 

70 

6.7 

232 

36 

70 

650 

70 

6.8 

225 

46 

57 

465 

70 

^ — 

226 

— 

— 

120 

70 

6.7 

211 

43 

55 

June  24 

6,790 

1180 

4 :00pm 

76 

6.8 

319 

79 

74 

880 

75 

6.6 

283 

28 

94 

650 

76 

6.8 

294 

38 

93 

465 

75 

— 

295 

— 

.... 

120 

75 

6.9 

257 

43 

74 

July  14 

10,300 

1180 

1 : OOpm 

75 

4.8 

189 



65 

880 

75 

5.3 

195 

6 

66 

650 

75 

6.1 

216 

20 

63 

465 

76 

— 

238 

— 



120 

75 

6.5 

210 

34 

52 

DMhERCE 
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SUSQUEHANNA  RIVER  BASIN — Continued 


Susquehanna  River  at  Danville,  Pa, — Continued 
Cross-section  samples  for  water  year  ended  September  30,  1948 — Continued 


Date 

Dis- 
charge 
( second- 
feet  ) 

Station 

Time 

Tem- 

pera- 

ture 

(°F.) 

pH 

Specific 

conduct- 

ance 

( Nicromhos 
at  25°C. ) 

Parts  per  million 

Bi  car- 
bonate 
( HCOa ) 

Sul- 
fa te 

(so.) 

July  24,  1948 

7,210 

1180 

1 : 00pm 

78 

6.1 

229 

10 

880 

78 

6.4 

291 

15 

— 

650 

78 

6.5 

302 

19 

114 

465 

78 

— 

318 

— 

— 

120 

78 

6.9 

291 

35 

97 

Sept.  4 

1,940 

1180 

3 : 00pm 

75 

6.0 

375 

18 

153 

880 

75 

6.1 

398 

19 

165 

650 

75 

6.1 

411 

20 

170 

465 

75 

— 

422 

— 

— 

120 

75 

6.8 

372 

47 

133 

Sept.  14 

1,620 

1180 

4 : 30pm 

74 

6.1 

450 

12 

196 

880 

74 

5.9 

468 

13 

210 

650 

74 

5.9 

480 

10 

214 

465 

74 

— 

520 

— 

— 

120 

74 

6.2 

454 

36 

181 

Sept.  25 

1,400 

1180 

2 : 00pm 

71 

6.4 

422 

38 

161 

880 

71 

6.2 

476 

18 

204 

650 

71 

6.1 

498 

16 

218 

465 

71 

— 

526 

- . 

— 

120 

71 

6.1 

470 

43 

184 

36 
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SUSQUEHAtntA  RIVER  BASIN— Continued 

Susquehanna  River  at  Danville,  Pa. 

Cross-section  samples  for  water  year  ended  September  30,  1949 


Date 

Dis- 
cha rge 
(second- 
feet) 

Station 

Time 

Tem- 

pera- 

ture 

(°p.) 

pH 

Specific 

conduct- 

ance 

(Micromhos 
at  25°C. ) 

Parts  per  million 

Bicar- 

bonate 

(HCO3) 

Sul- 

fate 

(so.) 

Oct.  5,  1948 — 

1,230 

1180 

5;00pra 

6.5 

424 

67 

133 

880 

— 

6.3 

498 

18 

213 

650 

— 

6.3 

517 

16 

224 

465 

— 

_ — 

537 

_ 



120 

55 

6.0 

477 

38 

185 

Oct.  14 

1,440 

1180 

4 : 00pm 



6.2 

434 

24 

144 

880 

— 

6.1 

511 

7 

217 

650 

— 

6.2 

537 

14 

223 

465 

56 

— 

550 

— 

— 

120 

57 

6.0 

496 

37 

185 

Oct.  25 

2,530 

1180 

1 ;00pm 



6.5 

354 

27 

120 

880 

— 

6.5 

388 

36 

130 

650 

— 

6.4 

394 

46 

124 

465 

54 

— 

384 

— 

— 

120 

58 

6.1 

349 

52 

99 

Nov . 4 

1,680 

1180 

5 ; 00pm 

56 

5,5 

369 

19 

144 

880 

56 

5.5 

418 

16 

167 

650 

56 

5.5 

433 

19 

171 

465 

56 

— 

448 

— 

— 

120 

56 

6.1 

380 

48 

125 

Nov . 14 

7,020 

1180 

1 : 00pm 

52 

5.4 

228 

15 

80 

880 

52 

5.5 

244 

27 

78 

650 

52 

5.9 

242 

50 

67 

465 

52 

— 

237 

— 



120 

52 

5.8 

187 

35 

47 

Nov.  24 

16,800 

1180 

2 :00pm 

46 

5.4 

184 

16 

60 

880 

46 

5.5 

189 

29 

53 

650 

46 

5.6 

185 

33 

53 

465 

46 



183 

— 

— 

120 

46 

5.6 

148 

28 

41 

Dec.  4 

8,690 

1180 

1 : 00pm 

48 

5.4 

206 

14 

75 

880 

48 

5.6 

211 

25 

73 

650 

48 

5.6 

207 

32 

67 

465 

48 

— 

206 

— 

— 

120 

48 

5.7 

169 

34 

47 

Dec.  14 

7,770 

1180 

5 : 00pm 

43 

4.9 

213 

7 

81 

880 

43 

5.3 

223 

17 

77 

650 

43 

5.2 

243 

17 

68 

465 

42 

— 

218 

— 

— 

120 

43 

5.6 

221 

26 

47 

Dec.  24 

8,180 

1180 

2:00pm 

36 

5.2 

204 

11 

75 

880 

36 

5.8 

218 

22 

74 

650 

36 

5.7 

221 

27 

69 

465 

35 

— 

209 

— 

— 

120 

36 

5.6 

169 

26 

47 

Jan.  4,  1949 

37,600 

1180 

4 : 00pm 

34 

5.3 

134 

9 

48 

880 

34 

5.3 

124 

12 

39 

650 

34 

5.4 

118 

16 

34 

465 

33 

— 

115 

— 

— 

120 

34 

5.3 

104 

15 

30 

Jan.  14 

24,600 

1180 

1 :00pm 

36 

5.4 

165 

11 

58 

880 

36 

5.5 

160 

19 

51 

650 

36 

5.6 

155 

24 

42 

465 

36 

— 

144 

— 

— 

120 

36 

5.8 

135 

24 

33 

Jan.  24 

17,200 

1180 

4:00pm 

37 

5.6 

180 

18 

57 

880 

37 

5.6 

176 

28 

51 

650 

37 

5.7 

171 

29 

45 

465 

38 

— 

168 

— 

— 

120 

37 

5.9 

152 

31 

37 

Feb . 4 

15,200 

1180 

4 : 00pm 

34 

6.4 

187 

10 

69 

880 

5 : 00pm 

35 

6.7 

184 

28 

52 

650 

34 

6.6 

192 

21 

59 

465 

34 

! 

186 

— 

— 

120 

34 

6.8 

153 

28 

37 

38 


SUSQUEHANNA  RIVER  BASIN — Continued 


Susquehanna  River  at  Danville,  Pa. — Continued 
Croas-eectlon  samples  for  water  year  ended  September  30,  1949 — Continued 


Date 

Dis- 
charge 
( second- 
feet  ) 

Station 

Time 

Tem- 

pera- 

ture 

(“F.) 

pH 

Specific 

conduct- 

ance 

( Ml cromhos 
at  25®C. ) 

Parts  p 

jr  million 

Blcar- 
bona te 
(HCO,) 

S\il- 

fate 

(so.) 

Feb.  14,  1949 

9,420 

1180 

4 :00pm 

40 

6.4 

213 

16 

72 

800 

38 

6.4 

245 

33 

79 

650 

36 

6.7 

241 

34 

74 

465 

37 

— 

222 

— 

— 

120 

36 

6.8 

195 

35 

52 

Feb.  24 

30,600 

1180 

4:00pm 

40 

6.5 

143 

17 

43 

080 

42 

6.7 

146 

26 

39 

650 

41 

6.7 

157 

30 

33 

465 

41 

— 

141 

— 

— 

120 

40 

6.9 

123 

27 

29 

Mar.  4 

17,300 

1100 

4; 00pm 

37 

7.2 

167 

22 

53 

680 

37 

7.1 

169 

32 

50 

650 

37 

7.0 

166 

34 

43 

465 

37 

— 

171 

— 

— 

120 

37 

6.8 

149 

30 

34 

Mar.  14 

10,100 

1180 

4 :00pm 

42 

6.7 

166 

22 

51 

880 

42 

6.7 

167 

29 

46 

650 

42 

6.8 

162 

33 

44 

465 

42 

— 

164 

— 

— 

120 

42 

6.7 

143 

31 

35 

Mar.  24 

10,700 

1180 

4 :30pm 

46 

6.4 

211 

21 

69 

860 

46 

6.6 

215 

35 

63 

650 

46 

6.8 

211 

42 

59 

465 

46 

— 

212 

— 

— 

120 

46 

6.6 

180 

36 

48 

Apr.  4 

15,800 

1180 

4 : 30pm 

50 

6.0 

181 

28 

53 

880 

50 

6.3 

184 

38 

48 

650 

50 

6.3 

184 

44 

46 

465 

50 

— 

161 

— 

— 

120 

50 

6.5 

158 

38 

35 

Apr.  14 

26,900 

1180 

5 : 00pm 

52 

5.8 

158 

15 

50 

880 

53 

6.0 

174 

28 

46 

650 

53 

5.9 

172 

32 

45 

465 

53 



153 

— 

— 

120 

52 

7.0 

87.9 

14 

20 

Apr.  24 

24,500 

1180 

3 : 00pm 

52 

5.8 

162 

14 

53 

880 

52 

6.1 

163 

26 

49 

650 

52 

6.2 

160 

28 

41 

465 

52 

— 

153 

— 

— 

120 

52 

6.1 

118 

23 

34 

May  4 

16,000 

1100 

4 :30pm 

65 

6.5 

184 

27 

59 

oco 

65 

6.7 

184 

31 

56 

650 

65 

6.5 

181 

35 

51 

465 

65 

— 

179 





120 

65 

6.4 

130 

24 

34 

May  14 

10,100 

1180 

1 :00pm 

65 

6.0 

209 

11 

77 

860 

65 

6.5 

211 

24 

69 

650 

65 

6.5 

205 

28 

63 

465 

4 :00pm 

65 

— 

206 

— 

— 

120 

1 : OOpra 

65 

7.4 

172 

27 

51 

May  24 

10,400 

1180 

4 :00pm 

65 

6.4 

174 

23 

53 

880 

65 

6.6 

175 

31 

49 

650 

65 

6.7 

172 

37 

44 

455 

65 

— 

175 





120 

65 

6.9 

155 

37 

35 

June  4 

7,750 

1180 

11 :00am 

70 

6.1 

226 

8 

84 

880 

70 

6.4 

231 

23 

77 

650 

70 

6.6 

225 

28 

72 

4G5 

70 

— 

226 





120 

Water 

sample 

bottle  broken 

In  shipment 

June  15 — 

3,770 

1180 

7 : OOpm 

78 

6.0 

325 

8 

132 

SCO 

76 

6.2 

342 

15 

136 

650 

78 

6.4 

345 

19 

134 

455 

— 









120 

78 

G.G 

343 

27 

127 
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SUSQUEHANNA  RIVER  BASIN — Continued 


Susquehanna  River  at  Danville,  Pa. — Continued 
Cross-section  samples  for  water  year  ended  September  30,  1949 — Continued 


Date 

Dis- 
charge 
( second- 
feet) 

Station 

Time 

Tem- 

pera- 

ture 

(°p.) 

pH 

Specific 

conduct- 

ance 

(Micromhos 
at  25®C.) 

Parts  pe 

r million 

Bicar- 

bonate 

(HCOj) 

Sul- 

fate 

(so») 

Jxine  24,  1949 

2,360 

1180 

3 :00pm 

86 

6.0 

396 

7 

168 

880 

83 

3.3 

420 

10 

181 

650 

83 

6.4 

428 

13 

182 

465 

83 

— 

431 

— 

— 

120 

83 

6.6 

373 

28 

136 

July  4 

2,590 

1180 

9 :00am 

83 

6.4 

368 

34 

133 

830 

83 

6.5 

380 

35 

139 

650 

63 

6.4 

387 

41 

137 

465 

83 

— 

385 

— 

— 

120 

83 

6.6 

348 

55 

107 

July  14 

1,860 

1180 

5 ; 00pm 

82 

5.8 

390 

10 

165 

880 

82 

5.9 

407 

11 

170 

650 

82 

6.1 

418 

15 

169 

435 

82 

— 

420 

— 

_ — 

120 

82 

6.4 

370 

35 

130 

July  24 

1,450 

1180 

6 : 00pm 

80 

6.2 

459 

26 

179 

080 

80 

5.9 

488 

7 

215 

650 

80 

6.2 

501 

9 

218 

120 

80 

6.2 

471 

42 

191 

Aug.  4 

4,050 

1180 

6:00pm 

84 

6.2 

434 

6 

179 

880 

88 

6.1 

441 

14 

175 

650 

83 

6.1 

438 

19 

168 

465 

83 

— 

499 

— 

— 

120 

83 

6.8 

403 

40 

138 

Aug.  14 

1,790 

1180? 

7:00pm 

82 

5.7 

400 

6 

162 

880 

83 

5.9 

377 

10 

149 

650? 

84 

6.2 

311 

17 

111 

465 

9:00am 

82 

— 

353 

— 

— 

120 

7 :00pin 

83 

6.2 

394 

18 

153 

Aug . 24- 

1,380 

1180 

7 :00pm 











880 

83 

5.2 

469 

3 

200 

650 

83 

5.5 

482 

3 

205 

465 

83 

— 

473 

— 

— 

120 

83 

6.4 

427 

24 

164 

Sept.  4 

5,550 

1180 

5 : 00pm 

75 

6.3 

289 

33 

82 

880 

75 

6.6 

279 

52 

73 

650 

75 

6.6 

279 

58 

65 

465 

75 

— 

279 

— 

— 

120 

75 

6.7 

261 

61 

58 

Sept.  17 

2,060 

1180 

2 : 30pm 

75  t 

4.7 

454 

1 

196 

880 

75  1 

4.10 

469 

— 

196 

650 

75  ' 

5.1 

441 

3 

188 

465 

75 

6.1 

427 

11 

178 

120 

75 

6.4 

353 

22 

130 

40 


SVSacEKAK'A  SIVSi  BASIn— Continued 

SusqueharuiA  filler  at  Harrlsturg,  Pa. 
Cro33-3ectlon  samples  for  water  year  ended  September  30,  1947 


Date 

Dla. 
charge 
( Bdcond- 
feet) 

Tem- 

pera- 

ture 

(*P.) 

Color 

pH 

Specific 
conduct- 
ai  ce 

(luios  y 
at  25“C. r 

Part 

3 per  million 

Samoll 

na  Dolnt 

Bicar- 

bonate 

(BCOs) 

Sul- 

fate 

(SO*) 

Chlo- 

ride 

(Cl) 

Ni- 

trate 

(NOo) 

Total 

hard- 

ness 

as 

CaCOa 

Channel 

station 

Oct.  5,  1946 

16,900 

East 

120 

59 

2 

6.4 

28.4 

25 

106 

6 

2.9 

124 

600 

60 

3 

6.8 

20.1 

41 

56 

5 

3.0 

72 

1180 

59 

4 

6.7 

18.2 

33 

SO 

4 

2.4 

72 

West 

600 

69 

4 

6.7 

16.9 

24 

51 

4 

2.0 

62 

1100 

59 

5 

7.0 

24.0 

66 

51 

5 

2.6 

90 

1320 

59 

5 

7.4 

25.8 

123 

21 

4 

6.6 

104 

Oct.  15 

22,200 

East 

120 

54 

2 

5.8 

38.4 

4 

170 

5 

3.1 

171 

600 

55 

3 

6.8 

26.6 

30 

92 

6 

3.2 

99 

1180 

55 

10 

6.8 

22.3 

76 

46 

o 

4.1 

84 

West 

600 

55 

15 

7.0 

23.2 

83 

35 

6 

4.5 

90 

1100 

54 

7 

7.3 

26.2 

126 

26 

4 

6.8 

104 

1320 

54 

5 

7.3 

29.3 

146 

25 

4 

9.0 

117 

Oct.  25—— 

20,700 

East 

120 

55 

2 

6.7 

29.9 

25 

112 

6 

3.2 

117 

600 

55 

2 

7.1 

21.3 

38 

63 

5 

2.1 

80 

1180 

55 

2 

6.5 

13.1 

8 

47 

3 

1.4 

57 

West 

600 

55 

2 

6.5 

12.7 

20 

38 

2 

1.9 

54 

1100 

55 

5 

7.3 

23.5 

83 

45 

6 

3.8 

96 

1320 

56 

5 

7.5 

22.  6 

102 

21 

3 

7.2 

102 

Hov.  5 

20,500 

East 

120 

54 

2 

6.5 

28.5 

12 

116 

4 

2.9 

114 

600 

54 

2 

7.3 

21,6 

40 

61 

4 

2.0 

80 

1180 

53 

2 

7.1 

12.3 

17 

37 

2 

1.2 

50 

West 

600 

52 

2 

7.0 

12.5 

26 

35 

3 

2.0 

57 

1100 

52 

7 

7.4 

21.1 

77 

32 

2 

3.6 

90 

1320 

51 

5 

7.9 

26.3 

126 

21 

4 

7.0 

112 

Hov.  15 

12,300 

East 

120 

44 

4 

6.3 

33.5 

14 

129 

7 

3.3 

144 

600 

45 

3 

7.0 

24.6 

38 

78 

6 

2.4 

111 

1180 

45 

4 

6.9 

15.3 

19 

46 

4 

1.8 

68 

West 

600 

44 

5 

7.3 

16.2 

36 

39 

6 

2.2 

60 

1100 

44 

5 

7.5 

24,2 

90 

39 

6 

7.0 

93 

1320 

43 

4 

7.5 

26.7 

130 

21 

5 

5.1 

114 

Hov.  25 

10,200 

East 

120 

3 

6.5 

37.5 

14 

158 

7 

4.3 

118 

600 

41 

4 

6.9 

29.4 

45 

92 

7 

3.1 

114 

1180 

42 

4 

7.0 

19.6 

22 

59 

5 

2.2 

70 

West 

600 

41 

3 

7.1 

19.1 

35 

58 

6 

2.5 

75 

1100 

41 

5 

7.5 

26.3 

98 

49 

8 

4.9 

99 

1320 

41 

3 

7.5 

30.1 

148 

26 

6 

9.0 

135 

Dec.  16 

11,400 

East 

120 

33 

3 

6.3 

38.8 

26 

143 

9 

3.2 

144 

600 

33 

2 

7.2 

23.0 

40 

60 

6 

2.4 

98 

1160 

34 

4 

6.6 

16.5 

20 

44 

6 

2.2 

62 

West 

600 

32 

3 

6.8 

17.0 

28 

41 

5 

1.7 

63 

1100 

32 

4 

6.8 

24.5 

71 

42 

8 

4.2 

88 

1330 

32 

5 

7.1 

31.0 

138 

27 

7 

7.2 

128 

Jan.  IS,  1947 

21,500 

East 

120 

33 

2 

6.3 

23.1 

16 

79 

5 

3.5 

87 

600 

34 

1 

6.5 

19.8 

30 

56 

1 

2.8 

72 

1180 

34 

2 

6.3 

12.0 

8 

38 

1 

1.7 

38 

West 

600 

33 

3 

6.6 

12.4 

19 

35 

1 

2,3 

42 

IlOO 

33 

1 

7.1 

17.8 

55 

30 

1 

3.3 

68 

1320 

34 

2 

7.5 

22.2 

101 

20 

2 

7.4 

93 

Jan.  27 

53,600 

East 

120 

35 

4 

6.7 

18.0 

19 

60 

3 

4.2 

60 

600 

35 

4 

6.3 

12.8 

22 

32 

2 

2.3 

52 

1180 

36 

4 

6.1 

9.66 

13 

25 

4 

2.7 

34 

West 

600 

35 

4 

6.2 

8.55 

8 

26 

2 

2.5 

32 

1100 

37 

5 

7.0 

13.9 

44 

22 

3 

3.2 

58 

1320 

40 

4 

7.4 

18.3 

74 

19 

3 

6.8 

70 

^ To  convert  to  micromhos  at  25®,  multiply  by  10. 
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SUSQUEHAWrA  RIVEB  BASIK— Continued 


Suequehanna  River  at  Harrisburg,  Pa. — Continued 
Croes-eection  samples  for  water  year  ended  September  30,  1947 — Continued 


Date 

Dis- 
charge 
{ second— 
feet) 

SaniDllns  Dolnt 

Tem- 
pera- 
ture 
(“P. ) 

Color 

pH 

Specific 

conduct- 

ance 

(Kxio®  y 
at  25®C. r 

Parts  per 

million 

Bicar- 

bonate 

(HCO3) 

Sul- 

fate 

(SO4) 

Chlo- 

ride 

(Cl) 

Ni- 

trate 

(»0.) 

Total 

hard- 

ness 

as 

CaCOg 

Channel 

station 

Peb.  3,  1947 

91,600 

East 

120 

34 

4 

6.4 

14.1 

16 

40 

4 

3.0 

54 

600 

34 

3 

6.4 

12.7 

29 

33 

2 

4.6 

52 

1100 

34 

2 

6.4 

11. 1 

23 

31 

3 

2.0 

46 

West 

600 

35 

2 

6.0 

0.74 

9 

34 

3 

1.5 

42 

1100 

36 

1 

6.7 

12.2 

32 

30 

2 

4.4 

45 

1320 

3£ 

3 

7.3 

16.8 

64 

23 

3 

7.1 

69 

Mar.  17 

112,000 

East 

140 

34 

3 

5.7 

14.1 

14 

48 

4 

3.3 

54 

300 

34 

5 

5.9 

13.0 





__ 





500 

34 

5 

6.1 

13.1 









690 

33 

5 

6.2 

12.6 

28 

31 

2 

1.6 

51 

920 

33 

4 

6.2 

12.3 

— 







1220 

33 

6 

6.1 

11.6 

24 

29 

3 

3.2 

46 

West 

300 

33 

6 

6.1 

11.6 







600 

33 

5 

6.2 

12.6 

10 

37 

3 

2.2 

51 

900 

33 

5 

6.1 

11.4 









1100 

34 

5 

6.6 

12.5 

32 

28 

1 

3.7 

54 

1300 

33 

7 

6.6 

13.4 

44 

27 

1 

4.5 

60 

Mar.  26 

65,400 

East 

120 

36 

8 

5.5 

20.4 

7 

79 

1 

1.6 

80 

600 

35 

6 

6.4 

15.6 

26 

47 

1 

1.8 

64 

1100 

36 

5 

6.1 

13.5 

26 

36 

2 

2.3 

57 

West 

600 

36 

6 

6.0 

11.1 

16 

35 

2 

2.0 

48 

1100 

37 

6 

6.6 

13.7 

42 

25 

2 

3.6 

62 

1320 

37 

7 

6.7 

16.2 

55 

23 

3 

S.i 

68 

Apr,  8 

194,000 

East 

120 

43 

9 

5.9 

11.0 

20 

34 

3 

2.7 

42 

600 

44 

22 

6.4 

9.35 

29 

31 

1 

.6 

40 

1180 

45 

22 

6.4 

9.85 

34 

34 

2 

.2 

36 

Wesc 

600 

44 

17 

6.0 

8.66 

16 

32 

1 

2.4 

36 

1100 

45 

10 

6.2 

8.11 

16 

28 

1 

1.8 

38 

1320 

45 

7 

.6.3 

9.48 

22 

26 

1 

2.4 

39 

Apr.  15 

50,500 

East 

120 

54 

5 

6.3 

18.4 

20 

67 

2 

3.0 

74 

600 

53 

5 

6.5 

15.0 

32 

45 

2 

1.8 

57 

1100 

•53 

5 

6.5 

13.9 

33 

40 

2 

2.1 

54 

West 

600 

54 

3 

6.5 

10.5 

18 

37 

2 

2.0 

45 

1320 

57 

3 

7.1 

18.3 

74 

33 

3 

2.9 

74 

May  1 

61,500 

Bast 

120 

55 

5 

6.1 

16.5 

14 

59 

2 

2.6 

69 

600 

54 

8 

6.5 

14.1 

33 

36 

3 

2.2 

62 

1180 

54 

6 

6.2 

9.85 

15 

30 

2 

1.7 

42 

West 

600 

54 

2 

6.9 

0.41 

10 

26 

2 

1.4 

30 

1100 

57 

3 

6.6 

12.6 

38 

26 

1 

2.2 

57 

1320 

61 

5 

7.1 

22.5 

109 

17 

3 

5.5 

94 

^ To  convert  to  mlcromhos  at  25®,  multiply  by  10. 
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SDSQUSHANTfA  RIVZH  BASIN— Continued 


Croas-sectlon 


Susquehanna  River  at  Harrisburg,  Pa. — Continued 
samples  for  water  year  ended  September  20,  1947 — Continued 


Parts  oer  million 

Dls- 

Tem- 

Sped  flc 

Total 

Date 

charge 

SejnDllns  oolnt 

pera- 

Color 

pH 

conduct- 

Blear— 

Sul- 

Chlo- 

HI- 

hard- 

( second- 

Channel 

station 

ture 

ance 

bonate 

fate 

ride 

trate 

ness 

feet) 

(*P.) 

(KjtlO® 

(HCOs) 

(SO4) 

(Cl) 

(NOb) 

as 

at  25^. ) 

CaCO  B 

53,600 

East 

120 

600 

56 

55 

17.4 

13.5 

10 

26 

65 

36 

2.1 

1.9 

74 

58 

5 

2 

1180 

55 

5 

■ 6.7 

11.6 

26 

30 

2 

1.6 

51 

West 

600 

55 

3 

6.5 

9.58 

14 

28 

2 

1.4 

42 

1100 

57 

5 

6.5 

11.4 

26 

30 

3 

2.0 

51 

66,100 

Bast 

1320 

120 

600 

60 

62 

63 

5 

7.1 

20.5 

25.8 

18.4 

91 

23 

116 

64 

3 

5.2 

92 

96 

74 

Juno  J 

7 

6.2 

W 

3 

2T2 

1180 

62 

5 

6.8 

14.8 

50 

1.7 

56 

West 

600 

63 

5 

6.6 

11.0 

18 

40 

2 

1.4 

42 

1100 

62 

6 

7.0 

11.5 

28 

40 

1.3 

46 

1320 

63 

8 

7.1 

17.1 

78 

26 

6.0 

74 

T , 

42,000 

. 

« 

109 

- 

93 

600 

66 

5 

6.9 

20.8 

42 

68 

2 

2.6 

78 

1180 

66 

3 

6.9 

13.8 

24 

49 

2 

1.9 

52 

West 

600 

65 

4 

6.8 

10.6 

18 

37 

1 

1.5 

40 

1100 

65 

6 

7.1 

14.1 

SO 

35 

2 

3.1 

56 

1320 

63 

10 

7.3 

20.2 

96 

24 

1 

7.0 

86 

17,900 

East 

West 

120 

600 

1180 

600 

69 

71 

c , 

35.2 

13.1 

154 

35 

146 

54 

2 

6.2 

24 

2 

1.4 

1100 

71 

2 

7.1 

17.7 

54 

34 

2 

1.2 

72 

1320 

69 

3 

7.8 

29.2 

148 

17 

3 

7.0 

138 

July  8 

15,300 

East 

120 

70 

2 

5.2 

36.6 

2 

163 

2 

1.8 

162 

600 

71 

2 

6.2 

29.0 

32 

98 

3 

1.7 

126 

1180 

71 

3 

6.2 

20.6 

32 

58 

2 

1.6 

81 

West 

600 

70 

3 

6.3 

17.4 

36 

49 

2 

1.4 

66 

1100 

70 

4 

7.2 

18.0 

50 

a? 

3 

1.0 

78 

1320 

69 

3 

7.4 

27.2 

126 

26 

4 

4.8 

120 

July  15 

31 , 700 

East 

120 

74 

4 

4.5 

32.1 

0 

146 

1 

2.4 

117 

600 

75 

2 

6.1 

18.7 

10 

75 

2 

2.3 

66 

1180 

76 

2 

6.5 

14.6 

21 

47 

2 

2.0 

54 

West 

600 

76 

3 

6.2 

13.6 

17 

41 

2 

2.1 

51 

1100 

77 

3 

6.9 

17.5 

42 

44 

3 

2.0 

62 

1300 

77 

4 

7.0 

24.7 

100 

37 

4 

5.6 

105 

^ To  convert  to  mlcromhos  at  25®,  multiply  by  10. 


DMMERCE 


43 


APRIL  1952 

ynrz.  n/a 

L'«j,  :til  j 


SUSQUEHAIJKA  RIVER  BASIN— Continued 


Susquehanna  River  at  Harrisburg,  Pa. — Continued 
Cro33-sectlon  samples  for  water  year  ended  September  30,  1947 — Continued 


Date 

Dis- 
charge 
( second- 
feet) 

Samnllne  Dolnt 

Tem- 
pera- 
ture 
(*F.  ) 

Color 

pH 

Speelfle 

conduct- 

ance 

{RjclO®  1/ 
at  25‘’C.T 

Parte 

per  million 

Bicar- 

bonate 

(HCOa) 

Sul- 

fate 

(SO*) 

Chlo- 

ride 

(Cl) 

Nl- 
tra  te 
(N0») 

Total 

hard- 

neaa 

ae 

CaCOa 

Channel 

station 

July  24,  1947 

43,300 

Bast 

120 

63 

3 

4.8 

19.7 

4 

79 

1 

2.4 

69 

600 

68 

2 

6.0 

20.9 

8 

79 

1 

2.3 

78 

1100 

66 

4 

6.5 

14.5 

22 

52 

2 

2.5 

62 

West 

600 

60 

3 

6.2 

11.9 

16 

40 

1 

2.2 

46 

1100 

69 

4 

6.8 

15.6 

41 

32 

2 

2.1 

66 

1320 

66 

5 

7.0 

22.0 

98 

35 

3 

6.6 

95 

17,700 

East 

120 

72 

2 

4.40 

43.1 

0 

201 

1 

1.6 

600 

71 

2 

6.6 

23.3 

22 

89 

2 

2.2 

1180 

71 

2 

6.6 

17.1 

32 

51 

4 

1.8 

West 

600 

71 

2 

6.9 

14.0 

25 

46 

3 

1.6 

1100 

73 

2 

7.0 

21.6 

68 

48 

5 

1.5 

1320 

70 

2 

7.0 

29.4 

142 

30 

6 

4.2 

iflt 

Aug.  25 

25,100 

East 

120 

66 

2 

4.6 

45.2 

2 

212 

2 

1.6 

186 

600 

79 

2 

6.4 

27.3 

24 

lOS 

3 

2.9 

111 

1180 

78 

3 

7.0 

20.3 

26 

64 

3 

3.1 

84 

West 

600 

79 

3 

6.6 

17.7 

26 

59 

2 

2.4 

66 

1100 

79 

3 

6.9 

21.2 

58 

48 

3.6 

90 

1320 

78 

3 

7.2 

26.3 

106 

41 

6 

e.o 

114 

Sept.  5 

23,700 

Eaa  t 

120 

__ 

1 

5.4 

41.8 

0 

185 

2.6 

192 

600 

74 

1 

6.7 

27.9 

32 

100 

3.3 

114 

1180 

74 

2 

6.4 

17.1 

10 

60 

3 

2.2 

63 

West 

600 

73 

2 

6.6 

16.1 

19 

53 

4 

2.0 

60 

1100 

72 

3 

7.1 

19.7 

68 

34 

5 

5.5 

87 

1320 

72 

3 

7.4 

26.3 

120 

25 

9.2 

117 

Sept.  16 

0,400 

East 

120 

72 

4.7 

50.4 

0 

233 

5 

2.0 

210 

600 

72 

0 

6.4 

33.0 

28 

124 

5 

2.4 

141 

1180 

70 

2 

6.7 

19.5 

28 

61 

5 

1.6 

81 

West 

600 

72 

2 

6.9 

19.4 

45 

52 

1.4 

76 

1100 

71 

3 

7.3 

23.7 

75 

42 

8 

.4 

87 

1320 

70 

3 

7.6 

28.5 

140 

21 

5 

8.0 

123 

Sept.  26 

6,920 

East 

120 

56 

0 

4.5 

55.9 

8 

263 

7 

1.6 

225 

600 

55 

0 

6.7 

38.6 

26 

149 

6 

1.4 

162 

1180 

55 

1 

6.7 

22.4 

28 

73 

7 

1.8 

102 

West 

600 

56 

6.9 

20.7 

36 

62 

5 

1.6 

87 

1100 

57 

7.5 

27.4 

90 

52 

8 

1.0 

126 

1520 

56 

7.9 

33.5 

172 

19 

7 

9.6 

162 

^ To  convert  to  mlcronihos  at  25“ , multiply  by  10, 
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SUSQUEHANNA  RIVER  HASIN — Continued 

Susquehanna  Mver  at  Harrisburg,  Pa. 
Cross-section  sairples  for  water  year  ended  September  30,  1948 


Date 

Dis- 
charge 
(second- 
feet  } 

Sampling  point 

Channel  Station 

Tem- 

pera- 

ture 

(®F.) 

Color 

pH 

Specific 

conduct- 

ance 

(HlOMshos 
at  25®C.) 

Parts  per 

million 

Bicar- 

bonate 

(HCOa) 

Sul- 

fate 

(so.) 

Chlo- 

ride 

(01) 

Ni- 

trate 

(HOj) 

Total 

hard- 

ness 

as 

CaCOa 

1947 

Oct.  6, 

4,860 

East 

120 

60 

0 

4.5 

618 

4 

291 

7 

2.0 

252 

600 

60 

1 

6.6 

425 

36 

169 

9 

2.1 

185 

1180 

60 

1 

6.7 

255 

36 

79 

8 

1.6 

108 

West 

600 

60 

1 

7.0 

264 

60 

65 

9 

1.5 

102 

1100 

60 

1 

7.3 

322 

104 

56 

11 

1.0 

138 

1300 

61 

0 

7.3 

304 

156 

20 

7 

10 

]35 

Oct.  15, 

4,000 

East 

120 

60 

0 

4.5 

665 

4 

312 

11 

2.6 

261 

600 

59 

1 

6.2 

480 

22 

198 

9 

2.9 

189 

1180 

59 

1 

6.9 

295 

44 

88 

7 

2.1 

108 

West 

600 

60 

1 

7.2 

311 

74 

76 

11 

1.8 

126 

1100 

60 

1 

7.5 

362 

112 

65 

13 

1.4 

144 

1300 

60 

2 

7.6 

330 

154 

23 

9 

8.6 

150 

Oct.  24, 

3,950 

East 

120 

56 

0 

4.7 

669 

4 

316 

9 

2.2 

279 

600 

54 

3 

6.3 

511 

18 

216 

11 

2.9 

213 

1180 

55 

2 

7.0 

328 

56 

94 

10 

2.2 

129 

West 

600 

54 

2 

7.2 

336 

86 

76 

12 

2.1 

126 

1100 

55 

3 

7.5 

349 

120 

58 

13 

1.2 

135 

1300 

55 

2 

7.6 

339 

154 

30 

8 

5.6 

150 

Nov.  6, 

10,300 

East 

120 

52 

1 

4.40 

543 

4 

248 

6 

3.6 

240 

600 

52 

3 

6.4 

433 

22 

169 

11 

3.6 

183 

1180 

51 

3 

6.7 

263 

46 

72 

8 

4.3 

120 

West 

600 

52 

5 

7.0 

261 

92 

42 

8 

4.6 

123 

1100 

52 

12 

6.9 

167 

53 

26 

5 

8.6 

74 

1320 

51 

12 

7.2 

264 

124 

25 

5 

12 

135 

Nov.  14, 

38,000 

East 

120 

41 

2 

4.5 

255 

4 

99 

7 

5.2 

111 

600 

41 

1 

6.5 

209 

36 

53 

7 

4.7 

93 

1180 

40 

1 

6.3 

171 

14 

51 

5 

5.8 

69 

West 

600 

41 

2 

6.1 

173 

14 

52 

7 

6.0 

69 

1100 

41 

4 

6.7 

1^ 

46 

38 

5 

8.0 

76 

1320 

41 

3 

6.8 

170 

49 

21 

6 

12 

70 

Nov.  25,- — 

17,800 

East 

120 

39 

2 

4.6 

319 

4 

129 

3 

4.1 

129 

600 

38 

2 

6.4 

243 

26 

76 

3 

3.9 

102 

1180 

33 

1 

6.5 

161 

21 

44 

3 

3.2 

63 

West 

600 

39 

2 

7.1 

238 

70 

45 

5 

3.9 

102 

1100 

40 

7 

7.5 

241 

108 

20 

5 

8.8 

111 

1320 

41 

3 

7.1 

252 

110 

19 

3 

10 

117 

Dec.  4, 

14,400 

East 

120 

37 

1 

4.7 

362 

6 

149 

6 

4.2 

153 

600 

36 

2 

6.5 

247 

32 

71 

7 

4.0 

108 

1180 

36 

1 

6.6 

135 

14 

39 

4 

3.0 

56 

West 

600 

36 

1 

6.8 

146 

26 

33 

3 

3.4 

60 

1100 

36 

2 

7.1 

228 

70 

42 

7 

4.4 

96 

1320 

36 

1 

7.6 

291 

134 

17 

3 

13 

135 

1948 

Feb.  27, 

52,000 

East 

120 

36 

1 

5.6 

194 

6 

75 

4 

2.8 

76 

600 

36 

3 

6.1 

144 

22 

45 

5 

2.3 

63 

1180 

35 

3 

6.1 

111 

10 

38 

3 

3.4 

45 

West 

600 

35 

6 

6.0 

104 

13 

34 

3 

2.9 

42 

1100 

37 

7 

6.4 

139 

40 

25 

4 

4.8 

57 

1320 

34 

6 

6.5 

142 

50 

35 

4 

6.1 

62 

Nar.  9, 

35,000 

East 

120 

36 

1 

5.9 

219 

10 

75 

3 

4.1 

84 

600 

35 

2 

6.4 

180 

26 

55 

6 

5.0 

72 

1180 

35 

2 

6.4 

116 

8 

41 

4 

1.9 

46 

West 

600 

36 

3 

6.7 

121 

20 

34 

4 

2.8 

52 

UOO 

38 

4 

6.7 

151 

48 

33 

4 

5.9 

64 

1320 

38 

4 

7.3 

229 

126 

28 

2 

10 

106 

Mar.  18, 

165,000 

East 

120 

41 

4 

6.2 

170 

9 

57 

4 

1.5 

66 

600 

40 

1 

6.5 

192 

44 

48 

5 

1.5 

SO 

1180 

40 

2 

6.3 

150 

28 

44 

4 

1.4 

57 

West 

600 

40 

4 

6.1 

108 

16 

32 

2 

2.3 

42 

1100 

41 

8 

6.6 

142 

38 

35 

4 

4.6 

63 

1320 

42 

8 

6.7 

167 

52 

31 

4 

6.9 

74 

Mar.  30, 

73,300 

East 

120 

44 

3 

6.6 

188 

25 

67 

5 

3.2 

81 

600 

44 

3 

6.6 

150 

32 

39 

4 

3.8 

60 

1180 

44 

4 

6.9 

133 

30 

36 

4 

2.5 

56 

West 

600 

46 

3 

6.5 

107 

16 

41 

4 

2.6 

50 

1100 

46 

6 

6.9 

138 

43 

33 

4 

4.4 

66 

1320 

47 

6 

7.1 

191 

78 

33 

4 

7.2 

90 

DMMERCE 


45 


iTirz,  n/o 

no, 


APRIL  1952 


SUSQUEHANNA  RIVER  BASIN— Continued 


Susquehanna  River  at  Harrisburg,  Pa«-Contlnued 
CrosB-sectlon  samples  for  water  year  ended  September  30,  194B-Contlnued 


Date 

Dis- 

charge 

(second- 

feet) 

Sampling  point 
TThanhel  Station 

Tem- 

pera- 

ture 

(°p.) 

Color 

pH 

Specific 

conduct- 

ance 

(lUcaramhoe 
at  25®C.) 

Parts  per  million 

Bicar- 

bonate 

(HCOa) 

Sul- 

fate 

(so.) 

Chlo- 

ride 

(01) 

Ni- 

trate 

(NO.) 

Total 

hardw 

nese 

as 

CaCOs 

1948 

Apr.  9, 

56,700 

East 

120 

47 

3 

6.5 

205 

14 

79 

6 

3.1 

87 

600 

47 

5 

6.5 

171 

27 

56 

4 

2.4 

69 

1180 

47 

3 

6.4 

120 

20 

34 

4 

2.4 

50 

West 

600 

48 

5 

6.6 

103 

19 

33 

3 

2.6 

45 

1100 

49 

5 

7.1 

142 

48 

31 

3 

3.9 

64 

1370 

50 

4 

6.7 

149 

45 

31 

6 

3.6 

69 

Apr.  20, 

89,100 

East 

120 

50 

3 

6.5 

176 

12 

64 

7 

3.1 

78 

600 

50 

4 

6.5 

143 

17 

47 

2 

3.3 

64 

1180 

49 

5 

6.2 

111 

10 

42 

4 

2.S 

51 

West 

600 

51 

4 

6.3 

106 

8 

42 

3 

2.6 

50 

1100 

52 

3 

7.0 

135 

42 

28 

4 

4.0 

68 

1320 

53 

3 

7.2 

167 

64 

26 

4 

5.4 

84 

Apr.  30, 

53,600 

East 

120 

52 

4 

6.3 

257 

10 

90 

15 

2.2 

108 

600 

52 

4 

6.8 

187 

28 

58 

3 

2.4 

78 

1220 

52 

3 

6.3 

118 

10 

58 

5 

2.0 

63 

West 

600 

50 

3 

6.8 

131 

30 

38 

4 

2.5 

66 

1100 

50 

3 

7.2 

163 

50 

30 

4 

3.8 

57 

1320 

49 

3 

7.4 

210 

98 

29 

12 

6.8 

93 

May  10, 

67,600 

East 

120 

55 

3 

6.4 

199 

12 

78 

3 

2.8 

93 

600 

55 

6 

6,4 

133 

20 

44 

4 

2.2 

60 

1180 

55 

8 

6.2 

93.9 

10 

38 

3 

2.6 

44 

Wes  t 

600 

55 

8 

6.7 

104 

26 

37 

2 

2.0 

51 

1100 

55  . 

7 

7.0 

127 

44 

38 

-2 

3.3 

64 

1320 

56 

4 

7.1 

189 

82 

33 

4 

6.8 

92 

May  20, 

78,700 

East 

120 

55 

2 

6.6 

179 

9 

68 

4 

2.5 

74 

600 

55 

3 

6.5 

148 

26 

44 

4 

2.3 

69 

1180 

55 

6 

6.6 

107 

24 

32 

3 

1.7 

51 

West 

600 

56 

4 

6.4 

96.8 

14 

36 

2 

1.8 

42 

1100 

56 

4 

6.8 

129 

40 

30 

4 

3.8 

66 

1320 

56 

2 

7.1 

181 

84 

25 

4 

5.4 

98 

June  1, 

39,300 

East 

120 

65 

3 

5.9 

233 

12 

100 

6 

2.4 

116 

600 

65 

4 

6.7 

183 

30 

58 

4 

2.7 

87 

1180 

66 

4 

0.7 

134 

28 

42 

4 

2.0 

69 

West 

600 

66 

8 

6.9 

124 

31 

40 

4 

1.6 

58 

1100 

66 

4 

7.0 

163 

60 

53 

4 

2.6 

90 

1320 

66 

6 

7.1 

200 

96 

46 

4 

5.2 

120 

June  10, 

21,300 

East 

120 

65 

1 

4.9 

353 

2 

200 

3 

2.1 

136 

600 

65 

1 

6.6 

259 

38 

89 

5 

2.2 

117 

1180 

68 

2 

6.5 

188 

32 

59 

4 

2.4 

84 

West 

600 

65 

2 

6.8 

161 

36 

44 

3 

2.2 

78 

1100 

66 

2 

7.1 

201 

78 

36 

5 

2.2 

90 

1320 

66 

2 

7.4 

303 

146 

22 

5 

6.4 

141 

June  21 , 

30,500 

East 

120 

71 

1 

6.1 

316 

14 

132 

4 

2.2 

129 

600 

73 

1 

6.6 

219 

36 

67 

4 

2.1 

102 

1180 

78 

4 

6.7 

177 

64 

31 

4 

2.7 

87 

West 

600 

68 

5 

6.7 

166 

56 

30 

3 

3.3 

72 

1100 

66 

6 

6.6 

141 

49 

25 

2 

3.3 

66 

1320 

65 

6 

6.8 

183 

82 

21 

2 

5.0 

87 

July  1, 

26,000 

East 

120 

75 

1 

6.2 

238 

24 

. 84 

4 

2.8 

105 

600 

75 

1 

6.5 

172 

40 

44 

4 

3.5 

78 

1180 

75 

1 

6.5 

155 

38 

39 

4 

3.3 

72 

West 

600 

75 

2 

6.5 

141 

26 

49 

2 

2.0 

60 

1100 

75 

3 

6.9 

184 

60 

39 

3 

3.7 

75 

1320 

75 

2 

7.0 

257 

118 

21 

3 

5.8 

123 

July  9, 

12,800 

East 

120 

72 

1 

6.0 

358 

10 

165 

4 

4.0 

156 

600 

74 

1 

6.5 

270 

38 

99 

5 

2.2 

108 

1180 

73 

1 

6.4 

187 

26 

69 

4 

2.0 

84 

West 

600 

73 

1 

6.9 

194 

44 

55 

5 

2.3 

87 

1100 

73 

1 

7.2 

236 

80 

40 

5 

2.8 

99 

1300 

72 

1 

7.2 

288 

140 

28 

4 

7.0 

132 

July  19, 

11,600 

East 

120 

76 

3 

4.6 

374 

0 

143 

4.0 

2.0 

162 

600 

76 

4 

6.5 

250 

16 

82 

5.0 

2.0 

102 

1180 

76 

4 

7.5 

194 

26 

60 

4.5 

1.5 

78 

West 

600 

76 

2 

7.5 

195 

10 

55 

4.5 

2.0 

81 

1100 

77 

4 

7.3 

261 

90 

42 

6.8 

1.5 

104 

1320 

76 

4 

7.2 

321 

158 

22 

7.0 

8.0 

162 

SUSQUEHANTJA  RIVER  BASIN — Continued 

Susquehanna  River  at  Harrisburg,  Pa. -Continued 
Cross-section  seunples  for  water  year  ended  September  30,  1946-Continued 


Date 

Dis- 

charge 

(aecond- 

feet) 

Sampling  point 

Channel  Station 

Tem- 

pera- 

ture 

('’F.) 

Color 

pH 

Specific 

conduct- 

ance 

(HlcaraB^os 
at  25®C.) 

Parts  per 

million 

Bicar- 

bonate 

(HCO.) 

Sul- 

fate 

(SO.) 

Chlo- 

ride 

(Cl) 

Ni- 

trate 

(HO.) 

Total 

hard- 

ness 

as 

CaCO^ 

1948 

Aug.  2, 

9,370 

East 

120 

75 

3 

5.6 

420 

2 

173 

7.8 

1.2 

188 

600 

76 

4 

6.5 

297 

30 

98 

7.0 

1.2 

126 

1180 

76 

4 

7.6 

163 

19 

49 

3.8 

0.8 

63 

West 

600 

76 

4 

6.3 

154 

20 

44 

3.8 

1.6 

63 

1100 

77 

4 

7.1 

277 

84 

56 

7.2 

1.0 

114 

1320 

75 

4 

7.2 

334 

160 

21 

8.5 

7.0 

154 

Aug,  20, 

10,300 

East 

120 

70 

10 

6.2 

350 

12 

142 



2.0 

175 

600 

71 

10 

6.8 

276 

50 

81 

7 

1.5 

141 

1180 

71 

15 

6.6 

235 

46 

64 

5 

0.6 

125 

West 

600 

71 

12 

6.7 

218 

36 

60 

8 

1 .5 

94 

1100 

72 

10 

7.1 

285 

86 

58 

8 

1.0 

135 

1320 

71 

10 

7.1 

292 

138 

19 

7 

7.0 

148 

Sept.  1, 

5,100 

East 

120 

66 

10 

6.0 

491 

7 

214 

7 

1 .2 

240 

600 

66 

10 

6.6 

374 

34 

139 

6 

1,0 

183 

1180 

65 

10 

6.8 

270 

40 

87 

8 

1.6 

128 

West 

600 

65 

10 

6.9 

261 

42 

72 

7 

1.2 

127 

1100 

64 

10 

7.1 

314 

90 

68 

9 

0.6 

146 

1380 

63 

10 

7.2 

278 

124 

23 

10 

5.0 

162 

DMMERCE 


APRIL  1952 

ynrz.  / i/a 


SUSQUEHANNA  RIVEH  BASIN— Continued 


Susquehanna  River  at  Harrisburg,  Pa. 
Crosa-aection  samples  for  water  year  ended  September  30,  1949 


Date 

Dis- 
charge 
( second- 
feet) 

Sampling  point 
Channel  Station 

Tem- 

pera- 

ture 

(®P.) 

Color 

pH 

Specific 

conduct- 

ance 

(lUcrcnhos 
at  25®C.) 

Parte  per  million 

Bicar- 

bonate 

(HCOa) 

s\a- 

fate 

(so.) 

Chlo- 

ride 

(Cl) 

Ni- 

trate 

(HO.) 

Total 

hard- 

ness 

as 

CaCOa 

1948 

Oct.  8, 

4,650 

East 

120 

64 

15 

4.9 

539 

6 

239 

9 

2.5 

254 

600 

64 

10 

6.5 

473 

22 

181 

11 

1.5 

210 

1180 

64 

10 

6.8 

363 

55 

113 

9 

2.0 

154 

Wes  t 

600 

64 

5 

7.0 

353 

85 

84 

14 

1.2 

160 

1100 

64 

10 

7.1 

346 

102 

64 

15 

1.0 

143 

1320 

64 

10 

7.2 

312 

144 

26 

10 

6.5 

150 

Oct.  20, 

9.,  080 

East 

120 

47 

10 

4.8 

469 

3‘ 

192 

18 

4.1 

222 

600 

47 

10 

6.4 

501 

17 

196 

11 

2.5 

219 

1180 

47 

10 

6.7 

320 

44 

86 

10 

2.0 

141 

West 

600 

47 

15 

7.0 

314 

80 

68 

10 

2.5 

131 

1100 

47 

20 

7.1 

266 

106 

30 

8 

6.5 

134 

1320 

47 

15 

7.1 

281 

128 

23 

5 

7.5 

140 

Oct.  29, 

5,320 

East 

120 

49 

4 

5.9 

457 

15 

181 

12 

3.0 

210 

600 

49 

3 

6.4 

398 

36 

134 

8.5 

2.5 

183 

1180 

50 

4 

6.5 

313 

30 

101 

8.5 

2.2 

136 

West 

600 

49 

3 

6.6 

310 

54 

88 

8.0 

2.5 

138 

1100 

49 

4 

6.9 

313 

99 

55 

9.2 

1.7 

138 

1320 

50 

4 

7.1 

275 

124 

21 

6.5 

6.5 

118 

Nov,  15, 

16,200 

East 

120 

45 

4 

5.9 

292 

6 

112 

6.5 

4.0 

117 

600 

45 

3 

6.7 

254 

46 

69 

7.5 

3.0 

105 

1180 

44 

4 

6.3 

182 

23 

51 

5.2 

2.5 

74 

West 

600 

44 

4 

7.0 

178 

26 

50 

4.5 

2.5 

82 

1100 

45 

3 

6.7 

245 

66 

50 

6.5 

4.0 

104 

1320 

44 

3 

7.0 

273 

122 

23 

5.0 

7.5 

129 

Nov.  50, 

20,800 

Eas  t 

120 

40 

12 

5.6 

226 

4 

87 

4.5 

2.5 



600 

40 

12 

6.3 

179 

30 

49 

4.5 

1.5 

69 

1180 

40 

13 

6.3 

124 

16 

36 

3.2 

1.7 

51 

West 

600 

40 

4 

6.5 

126 

24 

30 

3.2 

2.0 

62 

1100 

40 

11 

6.8 

176 

52 

32 

3.5 

3.5 

78 

1320 

40 

20 

7.0 

236 

100 

24 

4.0 

7.0 

111 

Dec.  14, 

24,600 

East 

120 

40 

12 

5.9 

266 

8 

104 

3.2 

2.0 

108 

600 

39 

9 

6.5 

201 

36 

53 

5.0 

2.2 

87 

1180 

39 

12 

6.4 

126 

13 

34 

2.5 

1.5 

54 

West 

600 

38 

11 

7.2 

135 

26 

34 

3.2 

1.5 

76 

1100 

39 

12 

6.9 

177 

55 

29 

5.0 

3.5 

81 

1320 

40 

11 

7.1 

231 

98 

21 

5.0 

5.8 

111 

1949 

Feb.  8, 

35,400 

Eas  t 

120 

34 

11 

5.4 

249 

6 

99 

5.5 

1.8 

111 

600 

33 

10 

6.6 

179 

28 

49 

4.8 

3.0 

76 

1180 

34 

11 

6.1 

133 

10 

54 

3.5 

1.8 

63 

West 

600 

34 

9 

6.9 

140 

32 

34 

3.8 

2.5 

66 

1100 

35 

10 

7.0 

157 

53 

26 

3.2 

3.5 

75 

1320 

35 

10 

7.2 

244 

111 

21 

4.5 

7.5 

120 

Mar,  5, 

39,300 

East 

120 

36 

6 

6.0 

213 

4 

78 

3.2 

2.5 

93 

600 

35 

12 

6.6 

150 

28 

41 

3.5 

2.2 

70 

1180 

35 

9 

6.4 

112 

13 

33 

2.0 

2.2 

48 

West 

600 

35 

10 

6.3 

112 

17 

31 

2.0 

1.5 

45 

1100 

35 

10 

6.7 

165 

52 

28 

4.0 

3.4 

75 

1320 

36 

15 

7.2 

253 

117 

21 

3.8 

7.8 

116 

Mar.  15, 

36,700 

East 

120 

36 

11 

6.1 

220 

10 

83 

3.2 

2.2 

95 

600 

36 

11 

6.6 

164 

26 

46 

4.0 

2.2 

72 

1180 

36 

10 

6.5 

128 

18 

36 

4.0 

1.8 

57 

WbcL 

1100 

57 

11 

6.8 

176 

52 

32 

5.5 

2.5 

75 

1320 

37 

11 

7.7 

273 

132 

21 

5.0 

6.8 

132 

Mar.  25, 

25,100 

East 

120 

49 

12 

6.0 

281 

7 

110 

4.0 

1.8 

120 

600 

48 

15 

6.4 

215 

32 

60 

5.0 

2.5 

90 

1180 

47 

12 

6.6 

154 

19 

46 

3.5 

2.0 

68 

Wes  t 

600 

48 

12 

6.6 

145 

23 

40 

3.2 

1.8 

57 

1100 

49 

10 

7.0 

198 

68 

30 

5.0 

2.2 

90 

1320 

49 

10 

7.3 

290 

142 

17 

4.8 

7.8 

— 

Apr.  5, 

43,300 

East 

120 

48 

1 

6.3 

206 

20 

67 

4 

2.3 

81 

600 

48 

1 

6.6 

163 

37 

49 

4 

2.5 

68 

1180 

48 

1 

6.0 

101 

8 

32 

1 

1.5 

39 

West 

600 

47 

1 

6.2 

104 

12 

32 

1 

0.9 

42 

1100 

50 

2 

6.7 

163 

50 

29 

2 

3.1 

66 

1320 

50 

2 

7.0 

206 

83 

24 

3 

4.5 

87 

48 


SUSQUEHAir.’A  RIVER  BASIN — Continued 


Susquehanna  River  at  Harrisburg,  Pa .-Continued 
Croas-sectlon  samples  for  water  year  ended  September  30,  1949-Contlnued 


Date 

Dis- 
charge 
(second- 
feet  ) 

Sampling  point 

Channel  Station 

Tem- 

pera- 

ture 

(®P.) 

Color 

pH 

Specific 

conduct- 

ance 

(nieraBhos 
at  25®C.) 

Parts  per 

million 

Blcar^ 
bonate 
( HCOj ) 

Sul- 

fate 

(SO.) 

Chlo- 

ride 

(Cl) 

Ni- 

trate 

(NOj) 

Total 

hard- 

ness 

as 

CaCOa 

1949 

<.pr.  14, 

52,500 

East 

120 

55 

2 

6.0 

175 

11 

61 

2 

1.9 

66 

600 

52 

2 

6.5 

146 

27 

39 

2 

1.6 

60 

1180 

52 

2 

6.3 

98.3 

11 

30 

2 

1.4 

38 

West 

600 

53 

2 

6.6 

101 

18 

25 

1 

1.3 

40 

IlOO 

54 

2 

6.7 

131 

44 

20 

2 

2.5 

57 

1320 

55 

4 

7.0 

256 

120 

19 

3 

8.7 

108 

A.pr.  26, 

50,500 

East 

120 

53 

2 

5.9 

177 

8 

67 

2 

2.0 

72 

600 

54 

2 

5.5 

146 

29 

39 

2 

2.6 

58 

1180 

53 

2 

6.4 

109 

16 

29 

2 

2.7 

42 

West 

600 

53 

2 

€.4 

99.3 

14 

26 

2 

1.6 

38 

1100 

55 

3 

6.4 

149 

49 

24 

3 

2.6 

63 

1320 

55 

? 

7.1 

198 

89 

26 

4 

4.8 

90 

May  10, 

34,200 

East 

120 

63 

2 

6.0 

205 

12 

82 

2 

1.7 

62 

600 

64 

3 

6.5 

155 

28 

47 

2 

2.7 

63 

1180 

64 

3 

6.5 

129 

23 

49 

2 

2.4 

50 

West 

600 

64 

3 

6.5 

109 

18 

31 

1 

1.3 

46 

1100 

65 

4 

7.0 

155 

50 

28 

3 

2.2 

5£ 

1320 

63 

4 

7.1 

240 

107 

33 

2 

5.7 

112 

May  23, 

49 , 000 

East 

120 

63 

2 

6.1 

228 

14 

64 

2 

2.0 

92 

600 

62 

2 

6.3 

175 

27 

49 

5 

3.2 

59 

1180 

61 

2 

6.2 

112 

12 

36 

2 

1.9 

42 

West 

600 

60 

2 

6.0 

106 

11 

40 

2 

1.8 

40 

1100 

61 

2 

6.6 

140 

33 

29 

2 

2.4 

56 

1320 

61 

3 

7.1 

236 

104 

22 

4 

6.0 

108 

June  7,- 

14,100 

East 

120 

72 

1 

5.1 

328 

3 

134 

4 

1.7 

136 

600 

73 

1 

6.8 

234 

29 

82 

3 

2.0 

96 

1180 

71 

1 

6.7 

137 

16 

40 

2 

1 .2 

52 

West 

600 

72 

1 

6.6 

124 

20 

38 

2 

1.4 

48 

1100 

72 

2 

7.1 

198 

67 

31 

5 

1.2 

62 

1320 

72 

2 

7.3 

249 

114 

17 

6 

4.6 

112 

June  20, 

9,080 

East 

120 

76 

1 

4.8 

443 

1 

205 

5 

0.8 

190 

600 

77 

1 

6.4 

299 

12 

114 

5 

1.5 

118 

1180 

77 

_ 

7.2 

180 

30 

49 

4 

1.5 

72 

West 

600 

77 

_ 

7.3 

261 

74 

45 

8 

1 . 5 

100 

1100 

76 

4 

7.1 

252 

108 

36 

6 

2.5 

112 

1320 

76 

4 

7.5 

330 

175 

19 

5 

6.0 

160 

July  7, 

6,150 

East 

120 

78 

1 

6.3 

459 

12 

204 

8 

0.5 

198 

600 

77 

1 

6.6 

339 

38 

117 

8 

1.0 

138 

1180 

77 

4 

7.6 

223 

35 

77 

5 

1.5 

90 

West 

600 

73 

4 

7.1 

242 

66 

76 

6 

1.0 

96 

1100 

73 

4 

7.6 

257 

102 

39 

7 

1.6 

120 

1320 

73 

4 

7.4 

223 

107 

23 

5 

2.7 

102 

July  20, 

17,800 

East 

120 

81 

2 

5.9 

410 

6 

175 

S 

1.5 

176 

600 

76 

7 

7.6 

]c8 

44 

40 

5 

4.0 

76 

1180 

75 

12 

6 .6 

155 

52 

24 

5 

4 .2 

68 

West 

600 

76 

12 

6.9 

164 

51 

27 

5 

4.0 

70 

1100 

78 

8 

6.7 

154 

53 

20 

4 

3.8 

64 

1320 

78 

10 

7.1 

221 

98 

21 

2 

6.9 

98 

Aug.  1, 

5,560 

Eas  t 

120 

76 

2 

4.7 

564 

2 

263 

7 

1.3 

242 

600 

76 

2 

6.2 

450 

14 

187 

10 

1.6 

192 

1180- 

76  - 

2 

7.2 

264 

46 

77 

6 

1 .5 

114 

West 

600 

76 

3 

7.3 

213 

66 

40 

4 

1.5 

1100 

76 

4 

7.2 

211 

61 

25 

6 

1.7 

68 

1320 

79 

2 

7.4 

198 

66 

18 

10 

2.0 

84 

Aug.  30, 

5,100 

East 

120 

72 

1 

5.1 

424 

3 

187 

10 

2.0 

174 

600 

72 

1 

6.2 

424 

12 

160 

10 

1.8 

174 

1180 

72 

2 

6.9 

323 

4< 

102 

11 

1.3 

125 

West 

600 

74 

4 

7.2 

282 

78 

oo 

10 

0.6 

112 

1100 

75 

4 

7.2 

263 

91 

43 

12 

1.3 

106 

1320 

75 

5 

7.1 

205 

82 

27 

11 

1.5 

£4 

Sept.  11, 

5,100 

East 

120 

65 

4 

5.2 

417 

2 

198 

£ 

1.5 

lc5 

600 

64 

3 

5.4 

320 

16 

133 

S 

1.2 

140 

1180 

64 

5 

5T6 

251 

40 

52 

10 

1.2 

104 

West 

600 

€4 

4 

6.8 

267 

C3 

74 

9 

1.3 

110 

1100 

64 

3 

7.2 

234 

05 

60 

{• 

0.6 

115 

1320 

64 

4 

7.2 

256 

114 

24 

11 

3.3 

114 

DMMERCE 


49 


APRIL  1952 

^YTTl’Z.  / 7/a 
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SUSQUETIANIIA  RIVER  BASIN — Continued 


Susqueharna  River  at  Harrlsb)rg»  Pa. -Continued 
Cross-section  samples  for  water  year  ended  September  30,  1949-Contlnued 


Date 

Dis- 
charge 
( second- 
feet  ) 

Sampling 

(jnannei 

point 

Station 

Tem- 

pera- 

ture 

(°p.) 

Color 

pH 

Specific 

conduct- 

ance 

(nicroahos 
at  25®C.) 

Parts  per 

million 

Bicar- 

bonate 

(HCOa) 

Sul- 

fate 

(so.) 

Chlo- 

ride 

(Cl) 

Ni- 

trate 

(NO.) 

Total 

hard- 

nees 

aa 

CaCO^ 

1949 

Sept.  27, — 

7,690 

East 

120 

60 

2 

4.5 

533 

1 

244 

12 

2.4 

220 

600 

62 

3 

6.2 

404 

16 

158 

10 

1.9 

170 

1180 

62 

3 
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Jan.  21-31 

Feb.  1-10 

Feb.  11  20 

Feb.  21-29 

Mar.  1-10 

Mar.  11  20 

Mar.  21-31 

Apr.  1-10 

Apr.  11-20 

Apr.  21-30 

May  1-10 

May  11-20 

May  21-31 

June  1-10 

June  11-20 

June  21-30 

July  1-10 

July  11  20 

July  21  31 

Aug.  1-10 

Aug.  11-20 

Aug.  21-31 

Sept.  1-10 

Sept.  11-20 

Sept.  21-30 

Average’ 

72 


I «4li 


Chemical  analyeea.  In  parts  per  million,  water  year  October  1948  to  September  1949 


Hardness 
as  CaCOji 

a 

o 

1 a 

C (h  o 

O ^ 
s u os 

CD  I 1 1 O 1 1 1 1 1 CO  ) ■ 1 M I 1 o 1 1 1 1 1 1 1 t 1 1 1 1 i ■ 1 1 1 1 

r-ill(Di  liiiEOi  iiiill  (oiiliii  iiiilii  liloM 

1 

Total 

127 

108 

51 

46 

94 

! 

Dis- 

solved 

solids 

266 

306 

207 

86 

83 

191 

1 

Nl- 

i trate 

(NO,) 

COtOO^CDCD  C-iOOl-^OCD  OOOiO’a’COcO  ■ar«S’iOcOCOCDCD  C'CO(3)CD<DCD 

(— 1 rHr-4i— ( iHiHOJr-lrH  iHrHi— i 

a 

Fluo- 
1 ride 

(F) 

tjjlrHl  WMOIIII  't|'^|| 

1 

Chlo- 

ride 

(CD 

03  0>  CO  CD  O ■<«<  « O to  03  03  > rH  a4*  CO  OJ  rH  CD  iH  lO  KD  lO  CO  CO  C- i-l  C75  03  tO  CD  CD  ^ O tO  CD 

CD  CO  (0  to  U3  to  03  03  03  iH  rH  -H  r-\  M rH  rH  rH  r-i  —I  iH  p-1  03  03  rH  /-i  03  CO  '3*  tO  tO  lO  tO  tO  03  aj"  ifi  a}< 

28 

1 O « 
rH  -U  O 

3 OJ  CO 

03  ^ • 

lOiOtOaSceOCU  0300>0>-<0  CnCOCOO-cOtO  <?>t0iOO05C00*  ^■<3*cncDOicOcD  a3<(jiir3CD03CD 

C'0-a3'iOi/3a3'  ■«3<'aj»K3l0c0{0  tOtOtOcOtOtO  C'3c0t0t0e0t003  eO'3*a3'a3'cnu3CD  miOtOaj-iOiO 

44  ! 

Bicar- 

bonate 

1 (HCOa) 

03'crOOC0CD  CDiO03CDCDai<  ■cj.(jj|/5OO03  00Cnaj«^cV30  O-CDO-iHOtOCTJ  COOCDcOiOa3> 

CDCOlOlOiOtO  03  03  03<H^i-l  rHr-l»-H03  03  03  CyC3r-lO3tOtO03  03lO'>3*lO'a:<a:*03  ^cDaJ'iOlO'O 

35 

Po- 

tas- 

sium 

(K) 

41 

30 

7.8 

7.8 

25 

1 

I 1 <0 

O Z 

03  *0 

Mag- 

ne- 

sium 

(Mg) 

toiiicoi  iiiicni  iiiiii  '3*111111  iiiliii  liii-iii 

• 1 1 1 * 1 1 I 1 1 a 1 IIIIII  a 1 1 1 1 1 1 1 1 1 I 1 1 1 111*11 

CD  CO  cO  to  c- 

! 

Cal- 

cium 

(Ca) 

37 

32 

14 

13 

26 

1 

1 

Man- 

ga- 

nese 

(Mn) 

OIIIOI  IIIIOI  IIIIII  Ollllll  lllllll  IIIOII 

•111*1  1111*1  IIIIII  * 1 1 1 1 I I lllllll  111*11 

o 

1 

1 

Iron 

(Pe) 

eOaa<  C00303'3‘-3'aj<tO  03  to 

OIIIOI  llllOl  OOOOOO  OOOIlll  lOOOOOl  IIIOII 

* 1 1 1 a 1 1111*1  1 1 1 1 1 111*11 

1 

1 

at  ^ 

u a 
^ O 
rH  aH 
«-l  03 
03—' 

•Hlllaj.|  IIII03I  IIIIII  *3*111111  lllllll  IIICOII 

•111*1  1111*1  IIIIII  *111111  lllllll  111*11 

03  03  lO  lO  aj- 

1 

1 

Specific 

conduct- 

ance 

(Micromhos 
at  25®C.  ) 

O-CDcOCOlOCy  OiC^CJlaptOCy  OCJ>iOcDi-|a3-  aa-aj-^ocDC-iOrH  tO03c0C~03COcD  03cOr-lcnCOCD 

COCDOa3*<OCD  03<-l<DlOcD*3*  lOcOarCOC-lO  *3*ina3*lO03,-(a}<  COlOOCJCOO'cr  OtOarrHO-CD 

af'aJ'tOlOCOCO  03  03r-li-H.HrH  rH  rH/-H03  03r-(  rHCVfOCOtOeOtO  rOtO03tOtOtO 

250 

pH 

a3*03000rH  0000030  OOCOOiiHCO  Ocn-crr'rHaJ'ar  OCJ>«HaJ<tOC3t-  03>-l0305.-(t0 

0-£>t-0'C-C'  C~C'C'-0'O-O'  O-O'COCOO-CO  C-COCOCDC'C'C"  C-COC'-O-O'C-tO  C~0~C'00-C'' 

o 

Color 

lootocoolo  ooloioioto  moioioloo  oooiomoo  tooiDOOioo3  totocooD-io 

iH'-lrHO3O3C'3C'303rHr-irH.H  rH  rHrHC3b3  iHrH  rHrHrH  rH 

11 

lac* 

e (h  H 

O O p o 

E-<  ' 

IIIIII  IIIIII  IIIIII  lllllll  lllllll  IIIIII 

IIIIII  IIIIII  IIIIII  lllllll  lllllll  1 1 1 1 1 1 

1 

1 

Mean 
dis- 
charge 
( second- 
feet  ) 

*3'coarcj>o30  i-hooooo  OOOOOO  ooooiooo  *3‘aj<a30'030'O  osi-itOrHCDcji 

cgtococotoo  CDCDlOtOOilO  O-afaj-tOtOtO  ajicOCclOO-OiO  O00-'3*OC3C'  (33COCr~*3*CnO- 

rHcotooiOr-H  cOrHa»cocoo  cococooioco  cotooo-iooilo  cjiooa-o^'oio  cDo-otococ- 

rHeOaj*(Oinio  cnoc3iooco  c75cna?a3a3-co  aDOtoo3ir3r'if3  iototoo303aj-io  O30303to<-io3 

rH  03rH(003tO  rH03  03T-irH03  03  O303rH  0303 

12,647 

Date^  of  collection 

Oct.  1-10,  1948 

Oct,  11-20 

Oct.  21-31 1 

Nov.  1-10 

Nov.  11-20 

Nov.  21-30 

Dec.  1-10 

Dec.  11-20 

Dec.  21-31 

Jan.  1-10,  1949 

Jan.  11-20 

Jan.  21-31 

Feb.  1-10 

Feb.  11-20 

Feb.  21-28 

Mar.  1-10 

Mar,  11-20 

Mar.  21-31 

Apr.  1-10 

Apr.  11-20 

Apr.  21-30 

May  1-10 

May  11-20 

May  21-23 

May  24-31 

June  1-10 

June  11-20 

June  21-30 

July  1-10 

July  11-20 

July  21-24,  26-31- 
July  25 

Aug.  1-10 

Aug.  11-20 

Aug.  21-31 

Sept.  1-10 

Sept.  11-20 

Sept.  21-30 

Average 

:)MMERCE 


73 


APRIL  1952 

•TYTTrX.nh 

tno.  4'4'j 


OHIO  RTVhjK  HASIN — Continued 

Allegheny  TUver  at  Sharpsburg,  Pa. 
Croaa-sectlon  samples  for  water  year  ended  September  30,  1948 


Date 

Dis- 
charge 
( second- 
feet  ) 

Station 

Time 

Tem- 

pera- 

ture 

(°p.) 

Color 

pH 

Specific 

conduct- 

ance 

(nicroDhos 
at  25®C.) 

Parts  per  million 

Bicar- 

bonate 

(HOO.) 

Svil- 

fate 

(so.) 

Chlo- 

ride 

(01) 

Ni- 

trate 

(NO.) 

Total 

hardi- 

ness 

as 

CaCOg 

1947 

Oct.  14, 

2,020 

800 

12 

20pm 

67 

2 

4.35 

568 

0 

171 

52 

4.3 

165 

600 

12 

25 

67 

3 

5.2 

547 

4 

178 

50 

4.0 

156 

410 

12 

30 

67 

4 

5.2 

546 

4 

166 

50 

3.8 

162 

250 

12 

40 

67 

3 

5.2 

546 

4 

170 

50 

3.7 

150 

100 

12:40 

68 

5 

5.1 

548 

6 

168 

5Q 

3,8 

162 

Nov.  10, 

3,700 

800 

5 

05 

54 

1 

4.00 

625 

0 

200 

46 

5.4 

180 

600 

5 

02 

54 

2 

4.15 

616 

0 

193 

47 

4.7 

183 

410 

5 

00 

54 

2 

4.15 

611 

0 

195 

47 

4.1 

183 

250 

4 

58 

54 

1 

4.20 

611 

0 

198 

49 

4.3 

183 

100 

4 

55 

55 

1 

4.20 

609 

0 

200 

48 

4.2 

183 

Dec.  24, 

10,800 

800 

9 

05ain 

34 

3 

6.2 

222 

20 

56 

16 

4.2 

87 

600 

9 

10 

34 

3 

6.2 

222 

24 

56 

20 

3.8 

78 

410 

9 

15 

34 

3 

6.2 

220 

20 

52 

19 

3.4 

84 

250 

9 

25 

34 

3 

6.3 

221 

20 

50 

19 

3.5 

78 

100 

9 

30 

34 

3 

6.2 

224 

24 

54 

21 

3.4 

78 

1948 

Jan.  16, 

7,050 

800 

9 

50 

34 

2 

6.0 

254 

12 

74 

19 

2.5 

93 

600 

9 

44 

33 

2 

6.0 

252 

12 

72 

19 

2.6 

90 

410 

9 

39 

33 

3 

6.0 

249 

10 

73 

19 

2.4 

93 

250 

9 

35 

34 

2 

6.0 

251 

12 

72 

19 

2.5 

87 

100 

9 

32 

34 

3 

6.0 

252 

12 

72 

19 

2.4 

96 

Feb.  17, 

58,900 

800 

3 

57pin 

35 

2 

5.7 

209 

16 

53 

18 

4.6 

75 

600 

3 

54 

35 

3 

5.8 

208 

10 

51 

18 

4.4 

66 

410 

3 

51 

35 

4 

5.8 

198 

10 

47 

18 

4.1 

64 

250 

3 

48 

36 

5 

6.1 

202 

16 

46 

19 

3.6 

62 

100 

3 

45 

36 

4 

6.1 

201 

14 

44 

19 

3.7 

60 

Mar.  16, 

16,200 

800 





















600 

7 

25nm 

41 

3 

5.5 

256 

6 

80 

15 

2.9 

90 

410 

7 

20 

41 

2 

5.6 

252 

8 

76 

16 

2.3 

90 

250 

7 

15 

42 

2 

5.6 

250 

8 

77 

16 

3.5 

90 

100 

7 

10 

42 

4 

5.6 

252 

8 

71 

16 

3.9 

90 

Apr.  15, 

136,000 

800 

10 

00  am 

46 

3 

5.0 

150 

2 

52 

6 

3.3 

52 

600 

10 

04 

46 

6 

5.2 

140 

4 

48 

5 

2.7 

51 

410 

10 

06 

46 

6 

5.2 

136 

3 

45 

7 

2.3 

51 

250 

10 

08 

46 

7 

5.1 

137 

2 

49 

6 

2.6 

50 

100 

10 

11 

46 

6 

5.4 

135 

4 

42 

7 

2.9 

50 

May  14, 

29,200 

800 

7 

50 

61 

5 

6.1 

194 

10 

59 

12 

1.0 

63 

600 

7 

55 

61 

6 

5.8 

l96 

8 

68 

12 

1.0 

60 

410 

8 

00 

61 

4 

6,2 

185 

11 

66 

12 

1.0 

64. 

250 

8 

05 

61 

4 

6.3 

136 

11 

67 

11 

1.0 

66 

100 

8 

10 

61 

1 

6.3 

189 

12 

73 

13 

1.0 

68 

June  18, 

9,080 

800 

11 

20 

73 

2 

5.8 

270 

8 

93 

16 

1.3 

96 

600 

11 

23 

73 

2 

5.3 

274 

2 

93 

15 

2.8 

93 

410 

11 

25 

73 

4 

5.5 

270 

4 

102 

14 

1.3 

98 

250 

11 

28 

72 

3 

5.6 

272 

4 

98 

16 

1.2 

96 

100 

11 

32 

73 

3 

5.4 

270 

2 

94 

16 

1.7 

94 

July  20, 

5,800 

800 

8 

21 

78 

3 

6.1 

309 

12 

101 

20 

3.1 

114 

600 

8 

27 

78 

4 

6.3 

306 

20 

99 

21 

2.3 

114 

410 

8 

45 

78 

3 

6.3 

304 

18 

94 

20 

2.6 

117 

250 

8 

52 

78 

2 

6.2 

304 

24 

98 

20 

2.2 

117 

100 

9 

02 

77 

3 

6.2 

304 

16 

100 

20 

2.4 

114 

Aug.  18, 

5,490 

800 

10 

10 

76 

4 

6.1 

330 

12 

95 

28 

1.3 

111 

600 

10 

03 

76 

3 

6.1 

324 

12 

100 

26 

1.2 

120 

410 

9 

55 

76 

2 

6.2 

324 

12 

103 

26 

1.4 

111 

250 

9 

40 

76 

2 

6.1 

321 

12 

96 

26 

1.3 

105 

100 

9 

30 

73 

1 

6.1 

324 

14 

103 

26 

1.4 

(11 

Sept.  21, — 

1,580 

800 

8 

00 

75 

1 

3.90 

673 

0 

246 

35 

4.2 

174 

600 

7 

55 

75 

1 

4.00 

666 

0 

235 

36 

5.3 

1'77 

410 

7 

50 

76 

1 

4.00 

664 

0 

236 

36 

5.0 

183 

250 

7 

45 

76 

1 

3.80 

679 

0 

241 

36 

4.1 

174 

100 

7 

40 

76 

2 

4.6 

632 

0 

240 

35 

0.9 

174 

74 


OHIO  RIVER  BASIN — Continued 

Allegheny  River  at  Sharpeburg,  Pa. 
CrO83-30Ctlon  3ajnple3  for  water  year  September  30,  1949 


Date 

Dis- 
charge 
( secord- 
feet ) 

Station  Time 

Tem- 

pera- 

ture 

(°p.) 

Color 

pH 

Specific 

conduct- 

ance 

(nl^3XlIlh08 
at  25®C.) 

Parts  per  million 

Bicar- 

bonate 

(HCOj) 

Sul- 

fate 

(SO.) 

Chlo- 

ride 

(Cl) 

Ni- 

trate 

(NO,) 

Total 

hardi- 

ness 

as 

CaCO^ 

1948 

Oct.  18, 

4,590 

800 

8:55sun 

56 

1 

4.00 

718 

0 

281 

40 

1.0 

218 

600 

9:00 

56 

1 

4.00 

712 

0 

274 

42 

0.9 

225 

410 

9:00 

56 

3 

4.00 

713 

0 

276 

38 

0.9 

232 

250 

9:05 

57 

2 

4.20 

701 

0 

277 

39 

0.8 

240 

100 

9:10 

56 

2 

4.20 

697 

0 

273 

40 

1.2 

225 

Nov,  15, 

7,250 

800 

3:35pm 

49 

2 

6.3 

414 

24 

120 

35 

4.0 

117 

600 

3:40 

49 

3 

6.3 

415 

21 

119 

34 

2.1 

111 

410 

3:45 

48 

4 

6.4 

411 

21 

119 

33 

2.0 

120 

250 

3:50 

49 

4 

6.1 

407 

20 

120 

32 

2.0 

120 

100 

3:55 

49 

4 

6.2 

407 

21 

118 

34 

2.1 

126 

Dec.  22, 

20,200 

800 

4:15 

36 

6 

3.90 

260 

0 

69 

12 

1.5 

93 

600 

4:10 

36 

6 

5.9 

204 

10 

57 

12 

2.5 

76 

410 

4:05 

36 

12 

5.6 

196 

8 

54 

12 

2.0 

90 

250 

4:00 

37 

12 

6.1 

195 

10 

56 

13 

2.2 

76 

100 

3:55 

38 

15 

6.2 

203 

11 

54 

12 

2.0 

75 

1949 

Jan.  18, 

21,800 

800 

10:15am 

36 

4 

5.3 

221 

4 

66 

14 

2.5 

63 

600 

10:20 

38 

4 

5.3 

221 

4 

63 

14 

2.4 

64 

410 

10:25 

38 

4 

5.5 

218 

5 

66 

14 

2.5 

62 

250 

10:30 

40 

5 

5.6 

215 

6 

63 

14 

2.2 

66 

100 

10:35 

40 

5 

5.9 

219 

8 

67 

14 

2.5 

62 

■peb.  11, 

18,700 

800 

8:55 

35 

5 

4.40 

270 



91 

12 

2.2 

84 

600 

9:00 

34 

5 

4.5 

264 

— 

90 

12 

2.5 

81 

410 

9:05 

35 

4 

4.7 

254 

4 

85 

12 

2.5 

81 

250 

9:10 

35 

4 

4.8 

248 

2 

80 

12 

2.5 

81 

100 

9:15 

35 

4 

5.3 

252 

4 

83 

14 

3.0 

96 

Mar.  22, 

14,400 

800 





















600 

4:20pm 

44 

9 

5.6 

253 

6 

81 

15 

0.8 

81 

410 

4:15 

44 

11 

5.6 

251 

6 

80 

17 

0.8 

78 

250 

4:10 

44 

10 

5.1 

255 

4 

81 

16 

1.8 

84 

100 

4:05 

44 

10 

5.6 

251 

6 

77 

16 

1.8 

81 

Apr.  18, 

25,600 

800 

9:25am 

50 

11 

6.0 

202 

14 

60 

13 

1.0 

57 

600 

9:20 

50 

9 

6.2 

198 

12 

59 

13 

0.7 

64 

410 

9:15 

41 

10 

6.4 

191 

14 

54 

13 

0.6 

54 

250 

9:10 

50 

22 

6.3 

189 

17 

49 

13 

0.8 

52 

100 

9:05 

50 

20 

6.4 

189 

18 

49 

13 

0.6 

51 

Maj  13, 

7,250 

800 

9:00 

67 

4 

6.0 

282 

12 

86 

17 

1.5 

8^ 

600 

9:04 

67 

4 

5.9 

272 

7 

84 

17 

1.2 

81 

410 

9:06 

67 

5 

5.8 

272 

8 

84 

17 

1.2 

81 

250 

9:10 

67 

5 

5.8 

272 

8 

86 

17 

1.2 

81 

100 

9:15 

67 

4 

5.7 

274 

10 

89 

17 

1.4 

76 

June  14, 

4,190 

800 

7:45 

76 

2 

5.2 

317 

4 

120 

18 

3.2 

102 

600 

7:55 

75 

3 

5.4 

311 

4 

113 

18 

2.4 

96 

410 

8:00 

75 

2 

5.5 

316 

3 

108 

18 

2.2 

98 

250 

8:05 

75 

3 

5.1 

316 

4 

106 

18 

2.2 

94 

100 

8:10 

75 

3 

5.3 

316 

4 

126 

18 

1.9 

100 

July  15, 

5,180 

eoo 

9:45 

80 

2 

6.0 

420 

14 

122 

34 

1.9 

117 

600 

9:50 

80 

2 

6.0 

423 

15 

— 

34 

2.0 

13? 

410 

9:55 

80 

5 

6.0 

420 

14 

— 

34 

1.7 

117 

250 

10:00 

80 

2 

6.1 

420 

i4 

120 

34 

1.7 

135 

100 

10:00 

81 

2 

5.9 

420 

14 

124 

34 

1.9 

141 

Aug.  17, 

4,530 

800 

11  :47 

81 

1 

4.6 

453 

1 

158 

28 

1.9 

142 

600 

11 :44 

81 

1 

4.8 

452 

4 

159 

28 

2.0 

144 

410 

11:44 

82 

2 

4.7 

451 

3 

158 

28 

2.0 

144 

250 

11:38 

82 

1 

4.7 

455 

5 

158 

28 

2.2 

144 

100 

11:35 

82 

1 

4.5 

456 

1 

158 

28 

2.0 

144 

Sept.  14, 

4,470 

800 

4 :05pm 

73 

2 

6.1 

464 

16 

148 

36 

3.4 

144 

600 

4:03 

72 

2 

5.9 

480 

14 

156 

37 

3.3 

148 

410 

4:00 

72 

2 

5.8 

483 

12 

154 

36 

3.1 

148 

250 

3:56 

72 

2 

5.8 

478 

11 

150 

38 

3.4 

148 

100 

3:54 

73 

2 

6.1 

476 

IS 

148 

37 

3.3 

144 
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Mean  discharge  for  Oct.  3|454  seaond~feet. 

Mean  discharge  for  Oot.  1-10  included  In  computing  mean  for  year 
Tcj  convert  tc  Td,oromhoe  at  25®,  multiply  hy  10. 


OHIO  RIVER  BASIN— Continued 


Ohio  Rlwer  et  Sewlckley 

Crosa-sectlon  samplee  of  Ohio  River  at  Sewlckley  end  at  Ambrldge,  Pa.,  1946  arri  1947 


Date 

Dla- 
charge 
(aecond- 
feet } 

Station 

Time 

Tem- 

pera- 

ture 

("P.) 

Color 

pH 

Specific 

conduct- 

ance 

(K  X 10» 
at  25*C.) 

1/ 

Parts  per  million 

Bicar- 

bonate 

(HCOs) 

Sul- 

fate 

{SO4) 

Chlo- 

ride 

(Cl) 

Ni- 

trate 

(NO3) 

Total 

hard- 

ness 

as 

CaCOn 

Total 

acid- 

ity 

as 

HaSO. 

Oct.  16,  1946 

6,450 

1150 

6:10pa 

64 

2 

3.65 

89.1 

0 

333 

48 

8.0 

276 

31 

850 

6:05 

64 

5 

3.60 

89.6 

0 

330 

45 

7.7 

282 

33 

600 

6:00 

64 

4 

3.60 

89.6 

0 

330 

48 

7.2 

267 

31 

370 

5 .'55 

64 

4 

3.60 

89.4 

0 

330 

48 

7.6 

270 

30 

140 

5:50 

65 

3 

3.60 

88.9 

0 

326 

49 

7,2 

264 

31 

Bov.  15 

6,860 

1150 

12:35 

57 

3 

3.95 

66.0 

0 

237 

34 

5.4 

192 

24 

850 

12:40 

57 

2 

3.85 

66.7 

0 

239 

34 

5.3 

195 

25 

600 

12:45 

58 

2 

3.90 

65.2 

0 

231 

34 

5.5 

192 

22 

370 

12:50 

56 

3 

4.70 

62.3 

0 

237 

36 

5.8 

192 

15 

140 

12:55 

57 

1 

4.95 

61.9 

0 

224 

34 

7.2 

186 

10 

Dec.  17 

25,600 

1150 

1:00 

42 

4 

6.6 

40.6 

40 

131 

24 

5.0 

123 



850 

1:10 

42 

4 

5.0 

35.0 

8 

117 

22 

3.8 

99 

— 

600 

1:15 

41 

3 

6.0 

33.1 

14 

100 

22 

2.9 

93 



370 

1:20 

41 

4 

6.0 

30.5 

17 

93 

23 

2.8 

90 

— 

140 

1:23 

41 

3 

5.9 

30.5 

14 

85 

24 

3.2 

34 

— 

Jan.  16,  1947 

68,800 

1150 

9: 45aa 

44 

1 

5.8 

32.4 

14 

125 

9 

7.8 

87 



850 

9:50 

44 

1 

5.8 

32.1 

16 

120 

9 

6.2 

90 



600 

10:00 

42 

1 

5.6 

29.4 

12 

107 

10 

5.9 

87 



370 

10:05 

39 

1 

5.6 

24.1 

6 

79 

14 

4.0 

63 



140 

10:10 

39 

1 

5.6 

23.3 

10 

74 

16 

4.0 

69 

— 

Peb.  24 

12,800 

1150 

2:05pm 

32 

1 

4.30 

35.5 

0 

127 

16 

3.6 

99 

17 

850 

2:00 

32 

1 

4.35 

34.9 

0 

126 

16 

3.5 

102 

17 

600 

1:55 

32 

1 

4.30 

34.2 

0 

124 

16 

3.0 

102 

18 

370 

1:50 

32 

1 

4.35 

33.8 

0 

123 

16 

4.1 

96 

17 

140 

1:45 

32 

1 

4.15 

34.5 

0 

122 

15 

3.2 

90 

20 

nar.  18 

67,000 

1150 

4:22 

36 

2 

5.3 

19.6 

4 

69 

7 

3.5 

57 

_ 

850 

4:13 

34 

4 

5.1 

19.0 

6 

66 

9 

3.2 

57 

— 

600 

4:08 

35 

3 

5.6 

18.5 

8 

56 

13 

2.9 

54 

— 

370 

4:03 

34 

3 

6.0 

19.3 

18 

42 

18 

3.1 

57 

— 

140 

3:55 

34 

4 

6.2 

19.1 

22 

39 

18 

2-6 

52 

— 

Apr.  14 

43,400 

1150 

9:50am 

52 

3 

6.2 

19.0 

7 

59 

9 

2.6 

64 



850 

9:55 

52 

3 

6.3 

17.3 

6 

53 

8 

2.9 

63 



600 

10:05 

51 

3 

6.5 

16.2 

10 

43 

9 

2.8 

58 



370 

10:10 

51 

5 

6.6 

16.9 

11 

36 

15 

2.4 

60 



140 

10:15 

50 

5 

6.6 

14.2 

12 

33 

10 

2.6 

54 

— 

Hay  19 

75,800 

1150 

12:40pffl 

64 

3 

6.3 

28.7 

6 

107 

10 

3.7 

90 



850 

12:45 

63 

3 

6.2 

26.5 

6 

96 

9 

3.8 

81 



600 

12:50 

62 

4 

6.6 

22.1 

10 

70 

9 

3.5 

80 



370 

12:55 

60 

4 

6.6 

19.4 

13 

53 

11 

2.7 

74 



140 

1:05 

60 

4 

6.7 

18.6 

16 

51 

11 

2.8 

68 

— 

June  17 

38,700 

1150 

10: 55am 

69 

4 

6.2 

26.1 

6 

91 

10 

2.7 

87 

_ 

850 

10:50 

69 

4 

6.3 

24.6 

10 

83 

10 

2.7 

84 



600 

10:45 

69 

4 

6.3 

23.5 

8 

77 

10 

2,7 

81 



370 

10:40 

69 

4 

6.5 

22.3 

9 

71 

10 

2.6 

81 

140 

10:35 

69 

4 

6.5 

21.8 

8 

68 

10 

2.6 

80 

— 

^ To  convert  to  mlcronhoa  at  25®,  multiply  by  10. 
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OHIO  RIVER  BASIN — Continued 


Ohio  River  at  Sewlckley — Continued 

Cro33-3ectl.cn  samples  of  Ohio  River  at  Sewlckley  and  at  Ambrldja,  Pa.,  1946  and  1947 — Continued 


Date 

Dlo- 
cbarge 
( aecond- 
feet) 

Station 

Time 

Tem- 
pera- 
ture 
l“P.  ) 

Color 

pH 

Parts  per 

million 

conduct- 

ance 

(K  X 10® 
at  25®C. ) 

1/ 

Bicar- 

bonate 

(BCOa) 

Sul- 

fate 

(30*) 

Chlo- 

ride 

(Cl) 

Ni- 

trate 

(HOs) 

Total 

hard- 

ness 

aa 

CaCOs 

Total 

acid- 

ity 

aa 

HaSO* 

July  15,  1947 

11,400 

1150 

3:35pm 

77 

2 

3.95 

53.6 

0 

207 

1 

3.7 

156 

28 

850 

3:33 

77 

0 

3.85 

53.0 

0 

201 

5 

3.7 

153 

34 

600 

3:30 

76 

0 

3.90 

52.2 

0 

198 

15 

3.6 

ISO 

26 

370 

3:28 

76 

0 

3.90 

52.1 

0 

196 

15 

3.4 

150 

30 

140 

3:25 

77 

1 

4.10 

49.9 

0 

189 

17 

3.4 

153 

26 

9,970 

1150 

7:00am 

80 

0 

4.20 

45.8 

0 

173 

17 

6.7 

138 

18 

850 

7:00 

80 

2 

4.00 

47.1 

0 

175 

15 

6.4 

144 

20 

600 

6:55 

80 

3 

4.50 

44.5 

0 

172 

13 

4.8 

144 

16 

370 

6:48 

80 

0 

4.10 

45.7 

0 

177 

13 

6.4 

144 

16 

140 

6:30 

80 

1 

4.30 

44.9 

0 

173 

14 

6.1 

141 

16 

Sept.  16 

12,200 

1150 

1 ; 25pm 

79 

0 

4.20 

52.8 

0 

190 

25 

6.6 

138 

16 

850 

1:20 

79 

1 

4.15 

53.2 

0 

195 

25 

6.2 

144 

18 

600 

1:15 

79 

1 

4.25 

53.2 

0 

192 

27 

7.2 

156 

14 

370 

1:10 

80 

1 

4*.25 

52.0 

0 

191 

26 

6.2 

150 

16 

140 

1:05 

80 

1 

4.10 

53.4 

0 

194 

26 

6.2 

150 

18 

Ohio 

River 

at  Ambrldge 

Oct.  16,  1946 

6,450 

1380 

2:40pm 

65 

3 

3.50 

91.8 

0 

335 

50 

8.2 

264 

26 

1090 

2:45 

64 

4 

3.50 

93.3 

0 

335 

49 

8.7 

267 

29 

<870 

2:50 

64 

2 

3.50 

93.5 

0 

335 

50 

6.6 

264 

30 

625 

2:55 

64 

3 

3.50 

93.5 

0 

339 

49 

8.6 

273 

27 

340 

3:00 

64 

2 

3.55 

93.0 

0 

342 

50 

8.8 

279 

32 

Nov.  15 

8,860 

1380 

2:10 



2 

4.05 

64.6 

0 

233 

34 

5.4 

186 

19 

1090 

2:05 

— 

2 

4.15 

64.1 

0 

234 

34 

5.6 

198 

16 

870 

2:00 

— 

3 

4.00 

64.7 

0 

230 

34 

5.5 

186 

17 

625 

1:50 

— 

4 

4.45 

63.3 

0 

229 

34 

4.8 

195 

13 

340 

1:45 

— 

3 

4.35 

63.4 

0 

225 

34 

4.9 

192 

14 

Dec.  17 

25,600 

1380 

1:50 

42 

3 

5.3 

35.7 

5 

119 

23 

4.6 

102 



1090 

1:55 

42 

2 

5.6 

34.0 

8 

106 

22 

4.5 

88 



870 

2:00 

42 

2 

5.7 

33.1 

6 

102 

24 

5.8 

104 

__ 

625 

2:05 

42 

3 

5.7 

31.9 

8 

92 

24 

3.1 

93 

_ 

340 

2:10 

41 

2 

5.9 

31.1 

9 

92 

25 

3.2 

98 

— 

Jan.  16,  1947 

68,800 

1380 

11 : 10am 

43 

1 

6.2 

30.2 

10 

108 

12 

7.5 

78 

_ 

1090 

11:05 

42 

1 

5.5 

29.4 

10 

105 

11 

7.3 

70 

_ 

870 

11:00 

41 

1 

5.7 

27.6 

10 

95 

12 

5.5 

78 

... 

625 

10:55 

40 

1 

5.6 

25.2 

10 

84 

13 

4.0 

01 

... 

340 

10:50 

39 

1 

5.6 

23.6 

6 

80 

15 

3.9 

66 

— 

Peb.  24 

12,800 

1380 

2:15pm 

32 

1 

4.6 

35.6 

0 

122 

16 

2.9 

07 

21 

1090 

2:20 

32 

1 

4.10 

34.9 

0 

121 

14 

2.7 

87 

19 

070 

2:25 

32 

1 

4.20 

34.9 

0 

124 

14 

2.7 

90 

625 

2:30 

32 

1 

4.10 

35.4 

0 

125 

16 

2.9 

90 

20 

340 

2:35 

32 

1 

4.6 

33.2 

0 

123 

15 

3.4 

102 

20 

^ To  convert  to  mlcromhoa  at  25®,  multiply  by  10. 


OHIO  HTVHl  BASIS — Continued 
Ohio  River  at  Aabrldse — Continued 

Crosa-sectlon  aaaiploe  of  Ohio  River  at  Sewlcklej  axid  at  Ambrldge,  Pa.,  1946  aM  19*7 Continued 


Date 

Dla 

charge 
( aecoo 
feet) 

Station 

Time 

Tem- 
pera- 
ture 
(“P.  ) 

Color 

pH 

Specific 

conduct- 

ance 

(K  X 10^ 
at  25®C. ) 

y 

Parta  pe 

r million 

Bicar- 

bonate 

(BCOs) 

Sul- 

fate 

(S0«) 

Chlo- 

ride 

(Cl) 

ni- 

trate 

(BOe) 

Total 

hard- 

neea 

aa 

CaC0» 

Total 

acid- 

ity 

aa 

HaSO. 

lUr.  18,  1947 

67,000 

1380 

5:10pD 

36 

3 

5.6 

10.7 

9 

81 

e 

3.2 

58 

1090 

5:16 

35 

4 

5.7 

18.6 

8 

56 

10 

3.5 

57 

— 

870 

5:22 

34 

3 

5.0 

18.9 

11 

56 

13 

3.1 

57 

— 

625 

5:29 

34 

2 

6.1 

18.6 

19 

53 

IS 

2.8 

56 

— 

340 

5:35 

33 

3 

6.2 

10.7 

18 

47 

17 

2.8 

60 

— 

Apr.  14——— 

43,400 

1380 

12:30 

52 

5 

5.9 

17.3 

5 

54 

8 

2.7 

62 

_ 

1090 

12:25 

51 

3 

6.0 

20.4 

7 

50 

19 

2.4 

78 

— 

870 

12:20 

51 

3 

6.1 

16.0 

8 

43 

6 

2.7 

52 

— 

625 

12:15 

50 

3 

6.6 

14.0 

10 

39 

a 

2.7 

57 

— 

340 

12:10 

50 

3 

6.8 

14.2 

13 

34 

8 

2.7 

54 

— 

Hay  19 

75,800 

1380 

2:25 

63 

4 

6.2 

27.0 

7 

97 

9 

2.8 

96 



1090 

2:20 

62 

4 

6.5 

25.6 

9 

90 

9 

3.1 

84 

— 

870 

2:15 

61 

4 

6.5 

23.0 

6 

76 

10 

2.9 

80 

— 

625 

2:10 

61 

4 

6.7 

20.3 

13 

61 

12 

2.7 

72 

— 

340 

2:05 

60 

4 

6.8 

18.9 

IS 

51 

12 

2.6 

69 

— 

June  17 

38,700 

1380 

12:20 

70 

4 

6.2 

25.2 

8 

86 

10 

2.6 

87 



1090 

12:15 

70 

4 

6.3 

24.6 

8 

03 

9 

2.6 

84 



870 

12:10 

70 

4 

6.3 

23.7 

e 

79 

10 

2.5 

81 

— 

625 

12:05 

69 

4 

6.4 

23.5 

10 

73 

10 

2.7 

07 



340 

12:00 

69 

4 

6.4 

22.1 

9 

72 

10 

2.8 

80 

“ 

July  15 

11,400 

1090 

3:03 

76 

1 

3.95 

54.1 

0 

203 

15 

4.0 

153 

20 

870 

3:01 

76 

1 

3.90 

54.4 

0 

205 

17 

4.9 

150 

28 

625 

2:56 

76 

2 

3.85 

54.8 

0 

207 

16 

7.0 

150 

28 

340 

2:53 

76 

1 

3.95 

53.0 

0 

205 

16 

3.4 

141 

32 

Aug.  11 

9,970 

1380 

12:30 

82 

2 

4.10 

45.8 

0 

172 

13 

6.2 

129 

24 

1090 

12:35 

82 

3 

4.00 

45.6 

0 

174 

15 

6.4 

147 

20 

870 

12:32 

82 

3 

4.10 

45.9 

0 

174 

15 

6.2 

130 

18 

625 

12:30 

83 

1 

4.00 

46.1 

0 

173 

13 

6.0 

141 

20 

340 

12:25 

82 

3 

4.10 

45.7 

0 

174 

14 

5.7 

132 

18 

Sept.  16 

12,200 

1380 

2:00 

79 

1 

4.45 

51.9 

0 

188 

27 

5.0 

153 

14 

1090 

2:05 

79 

2 

4.30 

52.5 

0 

189 

27 

6.1 

156 

12 

870 

2:10 

79 

1 

4.30 

52.2 

0 

188 

27 

6.1 

ISO 

16 

625 

2:15 

79 

1 

5.4 

51.4 

8 

188 

27 

6.0 

156 

— 

340 

2:20 

00 

0 

4.20 

52.3 

0 

185 

29 

6.2 

150 

12 

\/  To  convert  to  mlcromhos  at  25®,  multiply  by  10» 
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Non 

carbon- 

ate 

O O 1-1  ■'t  CM  CM  CO  CM  -M*  CM  ■V‘  H ^ CO  CD  C-  'M'  lO  ^ CM  lO  O 

CMC'COrH'S'OJ  ■«J<t>0>C'-<OCM  ^(00)iO«0>-l  rHiOlOtOlOlO 

OCD0>C'C0<O  CMOO>'^(0^  ^C7>i-lrH*-l  rHr-lrH 

tO  OJ  f~H  fH  rH  rH  rH  'H 

1 

Ohio  River  at  Ambrlge,  Pa. 

Chemical  analyses.  In  parts  per  million,  water  year  October  1946  to  September  1947 

|o 

01  n 
ta  8> 

Total 

CMOO’tJ'CDi-l  <0(0CM(0iHO  lOOOO'HC'^  tOO>tOD'iOt>  «OrHOOCD<0  OO^lOiOO) 
oaDO^•a^C'•  to  fH  o lo  > lo  m o h to  to  m m lO  lo  lo  to  t- o <o  <o  cm  cm  to  to  to  lo  to 

tOCMCMi— i(— iHrHrH  r— IrHrH*— ( (HrHrHrrl  rHiHtHiHi— IrH 

1 

Dis- 

solved 

solids 

O 0>(0  CO  to  to  CD  Tj"  to  C"  fH  CD  iH  CD  CM  O 0>  t>  iH  0>  rH  CO  tO  £>  H rH  <0  CO  tO  O t-  O 0>  O CO  tO 

OCOCMlOOxO  C'-tOOO^O>  0‘CD  --t£>tOHO  C-0)C7>OCMO  OCM(3)OCM^  tOOCJltOrHCM 

(OlO^tOtOtO  CMCMCMiHrH  iHrHCMCMCMHrH  rHrHrH  rHHrHtOtOCM  CMlOCM'ttOtO 

to 

to 

CM 

Ni- 

trate 

(NOa) 

CO  to  (O  ^ > O to  ^ (D  Cft  O to  <0  CM  <0  CO  to  CO  CO  CM  CM  O O CM  CJ>  rH  rH  to  ^ to  03  <0  lO  H "S' 

CO  C"  to  10  to  to  to  to  to  CM  to  CM  CM  tO  tO  ^ ^ CM  CM  CM  CM  CM  CM  CM  H CM  CM  tO  rH  H CM  CM  H tO  lO  tO  CM 

CM 

to 

Fluo- 

ride 

(F) 

M 1 1 1 1 1 i 1 1 1 1 i 1 1 1 1 1 1 llllil  llllil  1 lS°''-“ 

Chlo- 

rl  de 

(Cl) 

CD  O to  to  CM  CD  CM 

o CO 'J' to  ^ CT>  to  rjt  c~  ^ o o CM  to  o- *3*  o c~  CO  a»  c^  o to  co  co  cm  co  co  to  to  to  cn  to  cj>  co 

*J*  ^ to  to  to  to  to  CM  rH  rH  rH  rH  H rH  rH  rH  rH  rH  rH  H rH  rH  rH  CM  rH  rH  H CM  CM  CM 

o 

CM 

1 O 

fH  4J  O 
« CO 

CO  <H'-' 

(Ot-rHOCOlO  t- rH  CD  to  ^ CM  tO  ■«3*  CD  O tO  (D  CM  CM  O CM  t- O C-  tO  lO  lO  CM  <0  CD  CD  CD  rH  ■e' 0>  ^ 

tOtOCM03rHC7)  tOCMO-MttO-Mt  ■<3«OrHiOtO'3''^  tO’J''a‘^tO'3t  TjttOOt'COCM  CMC'C'-'>3*C'-C0 

lOtOWrHCMrH  rHrHrH  rHrHrHrH  r— IrHrHrH  rHrHrHrHrHrH 

125 

Bicar- 

bonate 

(HOC,) 

OOCM^^iOCM  ^CM^rHC'-O  CJJrHOOOtO-Mt  lO’S'^tOtOtO  lOtOCOtOtOrH  C'-lOOCMOO 

rHrHrHrH  rHrHrHrHrHrHrHrHrHrH  rH 

1 

1 

O OJ  ^ 
ft,  eo  ’ 

^tO  '*3tlOtOt>CJ>tOtOtO^ 

CJl  to  rH  C'' to  CM  rH  to  (33  o rH  CD  CO  tO  CD  O ^ CO  CD  tO  C- CJ>  CM  CD  CO  0)  lO  CM  tO  tO  CD  lO  lO  tO 

to  to  to  to  -3*  lOCMrHrHrH  rH  rH  CM  rH  rH  rH  CM  CM  CM  rH  CM  CM  CM  tO  tO 

1 

So- 

dium 

(Na) 

Mag- 

ne- 

sium 

(Mg) 

to  CO  CM  CJ>  CM  to  CO  to  03  C3> t>  CT>  CM  lO  CD  rH  CD  rH  O CM  ^ CO  lO  ^ 

C33C33'3'CMtOCM  C33CDC'-tOiOtO  tOC''>03C33'«3<K)  tOtOtO^'^’M'  ^lOr-rHCMtD  COHrHCSrHrH 

rrIrHrHrHrHiH  rHrH  rHrHrHrH 

to 

CO 

Cal- 

cium 

(Oa) 

(33  to  C'- CD  CM  (D  03  CO  (33  to  O -Mt  lO  C'- (J)  lO  tO  (33  lO  CM  Tf  lO  lO  CD  tO  tO  O CO  CM  CM  tO  ^ CM  rH  C'*  CM  CO 
c-  0-  to  ^ to COtOCMrHCMrH  rH  CM  CM  tO  CO  rH  H rH  rH  rH  H H rH  rH  CM  CM  -Mt  'Mt  tO  tO  ^ ^3*  tO  ^3* 

s 

, Man- 

: ga- 

' nese 

(Mn) 

-M*  O CM  to  CO  CM  O O CM  C33  CM  CM  CM  CD  CM  O tO  ^ O rH  H CO  lO  H O O CD  00  CD 

CDCDrHrHOCD  lOtOtOOCMCO  rHCM^(33COrHO  OOODrHO  OOrHCMCOtO  lO^CDtOCOCO 

iHrHrHrHrH  (HrHH 

0,58 

o o 

UUi 

COlOtOCMCMcO  rHCMCMrHCMCM  CMCMCMCOlOlOCD  H>J>'^rHlO  ODtOCMrHrHrH  rHH'S’COtO^ 

OOOOOO  OOOOOO  OOOOOOO  rH  o o o o o oooooo  oooooo 

o 

to 

o 

o 

M 1 < 

'3*'<3'tDtOO  •MttOtOCD  Tj«rH  rHCOCMtOlO 

oi;;  1 • • • 1 n 1 1 1 1 11  llllil  II  U«  1 IJ: 

1 

oj^ 

O 01 
w-t  O 
fM  ^ 

Ti  CO 
(O'— 

^OtOCMO  to  ^ CM  O CO  > to  to  to  CO  to  'S' 03  O C33  (33  03  C33  CM  tO  CO  tO 'S' tO  ^ ^ O CO  CD  O CM 

O.C33tOtOC~'^  tO'3'lOtOtOtO  tOtDiOtDiO'3''3'  tO'S'^tOCOtD  tOlOC'-tOiOtO  tOI>tOlOtD> 

rH 

H 

(D 

Specific 

conduct- 

ance 

(Kxio® 

at  25‘>0.) 

1/ 

rH  03  C33jC3>  CO -M*  e~  'S' CM  CM  C- to  CM  03  CO  tO  CM  CO  CM  CD  O CO  O <53  (33  C3)  tO  tO  tO  tO  lO  CO  O CO  CM  CO  lO 

CM  (33  to -M*  O to  '3'  C"  to  rH  to  tO  03  (O  CO  CO  03  tO  CM  lO  lO  C"  C33  tO  tO  O O lO  CO  CD  tO  tO  tO  CM  O rH 

03CDtOtOtOlO  -^lOtOrHCMrH  HCOtO'ftOrHrH  HrHrHrHrHrH  rHCMtO-^^tO  tO'3''3'^lOlO 

36.7 

P, 

OO  lOtOO  lOiOO 

O-  CO  O t>  to  O CD  tO  CM  rH  to  rH  lO  *3*  CD  rH  lO  tO  CM  -Mt  <0  CM  tO  CM  CM  CD  O tO  (33  CD  O H tO  CM  CO 

tOtOlOtO'3''^'  tOiOtOtOtOtO  tO^'S'CO'J'tDtO  tOtOtOtOtOtO  tOtOtO'3'^tO  tOtO'3'^'3''3' 

1 

u 

o 

o 

o 

tOlO'3'tOtOiO  tOtOtOiOiOtO  O-iOtOO-tOtOC^  CMCMC'-tOtOtO  C'-tOcOcO'M'tO  lOtOcOiO  '3‘-tD 

rH  rH 

lO 

1 

Tem- 

pera- 

ture 

COlOrHrHtOO  tOCMCOlOCOC'  '3'LO'3'C'-C-tOLO  CMrHOtOtO^  (0O3tOC~C0lO  C'-'3'CMOOCM 

tototototoio  '3''3'tOCOCOtO  cOCOcOCOtOtOtO  '3'tOtOlOlOtD  tOtOOC'C'-C-  t»cocococo> 

56 

Mean 
dis- 
charge 
( second 
feet) 

1 

^ttoocMrHO  OOOOOO  ooo  qo  oo  ooocdoo  (Doowoo  SoSSSo 

LOC53rHiOOC53  03CMrHCOCM'3'  tOCM-Mt  cOCD  OH  SSSSSo 

"S'  OM  'J*  cO  S'-  cO  to  to  l>  "M*  (33  CD  tO  (53  ^ c5 £>  C"  H tO  cO  (33  O r-^  tO  O tO  CI^C'^C3^  ^ • 

cOtOCMOC-rH  0'3'C33(330tO  CO(33tOlOO<53C33  CDtO^iOOtO  CM'3'rH(DtOC~  COCDlOOC^C" 

r-\  rH  I-I  CM  CM  to  to  > -Mt  H rH  r-r  ■.Jt  (O  CO  (33  'J*  tO  lO  tO  tO  C"  '3'  rH  H rH  H rHrH 

31,610 

Date  of  collection 

Oct.  1-10,  1946— 

Oct.  11-20 

Oct.  21-31 

Nov.  1-10 

Nov.  11-20 

Nov.  21—30 

Dec.  1-10 

Dec.  11-20 

Dec.  21-31 

Jan.  1-10,  1947— 

Jan.  11-20 

Jan.  21-31 

Feb.  1-10 

Feb.  11-20 

Feb.  21-28 

Mar.  1-10 

Mar.  11-15 

Mar.  16-20 

Mar.  21-31 

Apr.  1-10 

Apr.  11-20 

Apr.  21-30 

May  l*r*10 

May  11-20 

May  21-31 

June  1-10 

June  11—20 

June  21-30 

July  1-10 

July  11-20 

July  21-31 

Aug . 1-10 

Aug.  11-20 

Aug.  21-31 

Sept.  1-10 

Sept.  11-20 

Sept.  21-30- 

Average 

I 

i 
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OHIO  HIVEH  BASIN— Continued 


Ohio  River  at  Ambrldge,  Pa. 

Croas-sectlon  samples  for  water  year  ended  September  30,  1948 


Date 

Dis- 
charge 
( eecond- 
feet ) 

Station 

Time 

Tem- 

pera- 

ture 

(°p.) 

Color 

pH 

Specific 

conduct- 

ance 

(RjfiroBhoa 
at  25«C.) 

Parts  per  million 

Bicar- 
bonate 
( HCOo ) 

Sul- 

fate 

(30.) 

Chlo- 

ride 

(01) 

Ni- 

trate 

(NO.) 

Total 

hard- 

ness 

as 

CaCO^ 

1947 

Oct.  14, 

3,310 

1380 

— 

— 

— 

— 

— 



— 

— 

__ 

1090 

9 :50am 

68 

4 

4.7 

600 

3 

212 

38 

6.1* 

138 

870 

10:00 

68 

3 

4.40 

608 

0 

210 

38 

7.1 

174 

625 

10:05 

68 

3 

4.30 

608 

0 

211 

38 

6.6 

168 

340 

10:10 

68 

4 

4.5 

601 

2 

209 

38 

6.6 

153 

Nov.  10, 

7,410 

1380 

3 :45pm 

58 

1 

3.95 

778 

0 

299 

36 

6.4 

216 

1090 

3:42 

58 

2 

3.75 

802 

0 

302 

35 

6.8 

219 

870 

3:35 

58 

0 

3.75 

806 

0 

301 

35 

7.2 

225 

625 

3:30 

58 

1 

3.80 

804 

0 

302 

36 

6.9 

222 

340 

3:20 

58 

1 

3.80 

799 

0 

298 

36 

6.9 

225 

Dec.  24, 

17,200 

1380 

10:55am 

37 

3 

6.0 

255 

16 

74 

19 

4.7 

90 

1090 

11:00 

36 

2 

5.9 

257 

16 

75 

20 

4.0 

84 

870 

11 :05 

36 

2 

6.0 

260 

16 

77 

20 

4.6 

93 

625 

11 :00 

36 

1 

6.0 

251 

16 

75 

19 

4.2 

90 

340 

11 :15 

35 

2 

5.9 

257 

12 

79 

20 

4.8 

93 

1948 

Jan.  16, 

20,400 

1380 

11:55 

33 

1 

4.5 

251 

2 

87 

9 

3.1 

90 

1090 

11:50 

34 

0 

4.5 

246 

2 

85 

9 

2.8 

87 

870 

11:45 

34 

0 

4.7 

241 

4 

83 

10 

3.1 

84 

625 

11 :30 

34 

1 

4.9 

239 

6 

81 

11 

2.9 

84 

340 

11:31 

34 

1 

5.4 

244 

8 

83 

12 

3.0 

84 

Feb.  17, 

97,000 

1380 

2;  55pm 

38 

2 

5.7 

203 

6 

65 

8 

6.2 

69 

1090 

2:50 

38 

1 

5.5 

200 

5 

61 

9 

5.7 

70 

870 

2:45 

37 

2 

5.6 

198 

2 

57 

13 

5.1 

66 

625 

2:40 

36 

4 

5.7 

201 

8 

51 

16 

4.7 

64 

340 

2:35 

36 

5 

5.8 

205 

12 

48 

19 

4.2 

64 

Mar.  16, 

26 , 400 

1380 

2:00 

46 

3 

4.20 

317 

0 

109 

10 

3.3 

114 

1090 

2:05 

44 

2 

4.30 

303 

0 

105 

12 

3.3 

105 

870 

2:10 

43 

2 

4.5 

288 

0 

98 

12 

4.5 

99 

625 

2:15 

42 

1 

4.8 

261 

6 

89 

15 

3.4 

96 

340 

2:20 

42 

2 

5.2 

256 

6 

81 

15 

4.3 

96 

Apr.  15, 

275,000 

1380 

8 ;20am 

60 

3 

5.7 

188 

4 

63 

4 

4.6 

70 

1090 

8:15 

60 

2 

5.6 

179 

4 

61 

4 

5.0 

66 

870 

8:10 

60 

4 

5.5 

167 

3 

58 

4 

4.1 

64 

625 

8:05 

60 

3 

5.4 

158 

2 

52 

5 

4.0 

57 

340 

8:00 

60 

2 

5.4 

155 

4 

53 

5 

3.8 

58 

May  14, 

52,300 

1380 

9:25 

63 

2 

4.9 

271 

1 

106 

5 

1.6 

84 

1090 

9:30 

62 

1 

4.9 

258 

1 

99 

7 

1.5 

81 

870 

9:35 

62 

1 

5.1 

242 

6 

91 

14 

1.4 

76 

625 

9:40 

62 

1 

5.6 

216 

6 

85 

8 

1.2 

78 

340 

9:45 

61 

2 

5.9 

208 

6 

68 

10 

1.2 

70 

June  18, 

24,700 

1380 

7:57 

72 

2 

4.40 

325 

0 

125 

8 

1.7 

117 

1090 

7:54 

72 

2 

4.20 

332 

0 

126 

11 

1.8 

123 

870 

7:51 

71 

2 

4.15 

329 

0 

126 

11 

1.8 

120 

625 

7:47 

72 

2 

4.45 

308 

0 

118 

10 

1.6 

114 

340 

7:45 

72 

2 

4.8 

303 

2 

119 

13 

1.5 

120 

July  20, 

19,900 

1380 

11 :19 

80 

7 

5.3 

388 

10 

159 

14 

0.9 

132 

870 

11:00 

79 

7 

5.7 

382 

10 

151 

14 

1.2 

129 

625 

10:49 

79 

6 

5.8 

359 

8 

142 

16 

4.4 

129 

340 

10:45 

79 

6 

5.6 

359 

12 

135 

17 

4.3 

132 

Aug.  18, 

12,200 

1380 

1 2 : 50pm 

75 

2 

6.0 

363 

12 

137 

19 

3.8 

129 

1090 

12:45 

75 

2 

6.1 

372 

16 

137 

20 

3.1 

141 

870 

12:40 

75 

2 

6.2 

379 

20 

137 

20 

1.9 

138 

625 

12:35 

75 

3 

6.1 

372 

14 

131 

20 

2.6 

135 

340 

12:30 

75 

3 

5.7 

372 

8 

131 

19 

2.5 

132 

Sept.  21,— 

8,220 

1380 

10:50am 

76 

2 

4.15 

757 

0 

351 

24 

7.3 



1090 

10:55 

77 

1 

4.10 

738 

0 

292 

26 

4.3 

180 

870 

11:05 

76 

1 

3.95 

750 

0 

289 

25 

5.8 

192 

625 

11:10 

76 

1 

3.95 

749 

0 

294 

25 

5.8 

192 

340 

11:15 

76 

1 

3.90 

747 

0 

292 

24 

6.2 

192 

OHIO  RIVER  BASIN— Continued 
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OHIO  RIVER  BASIN — Continued 


Ohio  River  at  Ainbrldge,  Pa. 

Croaa-section  samples  for  water  year  ended  September  30,  1949 


Date 

Dis- 
charge 
( second- 
feet) 

Station  Time 

Tem- 

pera- 

ture 

(“p.) 

Color 

pH 

Specific 

conduct- 

ance 

(nicrcBbos 
at  25°C.) 

Parts  per  million 

Bicar- 
bonate 
( HCOe ) 

Sul- 

fate 

(so») 

Chlo- 

ride 

(Cl) 

Ni- 

trate 

(HO.) 

Total 

hard- 

ness 

as 

CaCOe 

1948 

Oct.  18, 

11,100 

1380 

4:35pm 

60 

2 

4.30 

633 

0 

252 

27 

2.6 

218 

1090 

4:39 

60 

4 

3.80 

687 

0 

280 

29 

5.5 

218 

870 

4:43 

60 

3 

4.05 

653 

0 

259 

27 

4.0 

202 

625 

4:49 

60 

4 

3.90 

655 

0 

254 

28 

4.2 

202 

340 

4:52 

60 

2 

4.10 

643 

0 

252 

28 

3.0 

210 

Nov.  15, 

13,200 

1380 

11 :35  am 

52 

2 

4.7 

478 

1 

184 

21 

1.2 

132 

1090 

11:25 

52 

1 

4.7 

479 

2 

183 

20 

1.0 

150 

870 

11:15 

52 

1 

4.7 

499 

1' 

192 

22 

1.0 

156 

625 

11:10 

52 

1 

4.8 

514 

2 

205 

21 

1.0 

144 

340 

11:05 

53 

1 

4.8 

515 

2 

207 

25 

1.0 

150 

Dec.  22, 

58,500 

1380 

2 :15pm 

44 

10 

4.30 

241 

0 

87 

6 

1.5 

90 

1090 

2:20 

43 

11 

4.30 

234 

0 

70 

5 

1.5 

90 

870 

2:25 

43 

11 

4.40 

223 

0 

72 

6 

1.5 



625 

2:30 

41 

6 

4.9 

208 

4 

73 

8 

2.2 

81 

340 

2:35 

39 

11 

5.6 

209 

7 

63 

11 

2.5 

84 

1949 

Jan.  18,- — 

39,600 

1380 

12:50 

48 

4 

4.10 

303 

0 

110 

8 

2.2 

96 

1090 

12:45 

46 

4 

4.30 

289 

0 

102 

8 

2.4 

90 

870 

12:40 

44 

5 

4.30 

266 

0 

91 

10 

3.2 

T2 

625 

12:35 

41 

4 

4.9 

232 

2 

77 

12 

2.8 

66 

340 

12:30 

40 

5 

5.6 

219 

8 

68 

12 

2.7 

69 

Feb.  11,-— 

37,800 

1380 

11 :30am 

39 

4 

4.30 

308 

0 

115 

9 

3.0 

87 

1090 

11:30 

39 

5 

4.30 

297 

0 

107 

9 

3.2 

78 

870 

11:35 

38 

5 

4.40 

287 

0 

102 

9 

2.8 

78 

625 

11:40 

37 

4 

4.6 

264 

2 

91 

12 

5.2 

78 

340 

11:40 

36 

4 

4.7 

258 

2 

88 

12 

5.2 

75 

Mar.  22, 

33,300 

1380 

1 :35pm 

42 

10 

4.00 

358 

0 

128 

12 

2.8 

111 

1090 

1:30 

42 

10 

4.10 

348 

0 

121 

14 

1.5 

108 

870 

1:25 

42 

12 

4.20 

316 

0 

108 

13 

2.5 

96 

625 

1:20 

42 

9 

4.40 

289 

0 

94 

14 

2.2 

90 

340 

1:15 

42 

10 

4.8 

286 

0 

88 

18 

2.0 

87 

Apr.  18, 

35,100 

1380 

5:30 

52 

10 

6.3 

263 

5 

95 

10 

0.8 

84 

1090 

5:25 

52 

10 

6.3 

217 

11 

67 

12 

1.2 

64 

870 

5:35 

51 

11 

5.9 

237 

6 

78 

11 

2.0 

66 

625 

5:20 

51 

10 

5.3 

255 

4 

86 

10 

2.0 

81 

340 

5:15 

51 

9 

6.2 

211 

12 

60 

12 

1.5 

60 

May  13, 

11 ,000 

1380 

11 :00  am 

68 

5 

5.4 

364 

4 

127 

16 

3.0 

112 

1090 

10:55 

68 

4 

4.8 

374 

2 

132 

16 

3.2 

112 

870 

10:50 

68 

5 

5.3 

368 

4 

130 

16 

3.5 

116 

625 

10:45 

68 

6 

5.1 

384 

4 

135 

17 

3.4 

120 

340 

10:40 

68 

5 

6.1 

368 

9 

126 

16 

3.0 

116 

June  14, 

6,540 

1380 

10:00 

78 

2 

5.3 

396 

4 

141 

16 

4.5 

122 

1090 

10:05 

77 

2 

5.4 

384 

5 

139 

17 

5.1 

116 

870 

10:15 

78 

2 

5.0 

392 

4 

141 

16 

4.7 

114 

625 

10:20 

78 

2 

5.7 

386 

7 

142 

16 

5.5 

134 

340 

10:25 

78 

2 

5.0 

382 

3 

144 

18 

4.7 

126 

July  15, 

16,100 

1380 

12:00m 

80 

2 

5.3 

475 

3 

171 

24 

1.2 

1090 

11:55am 

80 

2 

5.6 

475 

7 

166 

24 

1.1 

— 

870 

11:50 

79 

2 

B.5 

475 

4 

172 

24 

1.2 

150 

625 

11:50 

80 

2 

5.5 

476 

4 

167 

24 

1.4 

153 

340 

11 :45 

81 

1 

5.6 

470 

5 

166 

24 

1.3 

150 

Aug.  17, 

9,520 

1380 

12 :55pm 

83 

1 

5.3 

423 

8 

152 

20 

5.1 

128 

1090 

1:00 

32 

1 

6.4 

421 

7 

150 

20 

4.9 

128 

870 

1:05 

82 

1 

5.4 

420 

6 

156 

22 

4.7 

128 

625 

1:08 

83 

1 

5.7 

422 

10 

154 

20 

4.3 

130 

340 

1:08 

83 

1 

5.4 

419 

6 

144 

21 

4.4 

128 

Sept.  14, — 

5,640 

1380 

6:35 

73 

1 

5.3 

401 

4 

151 

18 

4.9 

126 

1090 

6:31 

73 

1 

5.4 

400 

4 

145 

18 

4.3 

122 

870 

6:29 

73 

1 

5.2 

401 

4 

149 

18 

4.3 

122 

625 

6:22 

73 

1 

5.3 

406 

6 

150 

19 

4.6 

122 

340 

6:15 

73 

1 

5.4 

404 

5 

145 

18 

4.7 

124 

84 
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l^To_convert  to  mlcromhos  at  25®  » multiply  by  10. 
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OHIO  BITCH  BASIN — Continued 
CLARION  BIVER  IIEAR  PINEY,  PA 


,o  September  1949 

• c 

a o 

1“ 
0)  ca 
m 9 

Non 

carbon- 

ate 

(niiiir-i  icv}||o>i  iiiiii  r-iiiii  iiiocmio  cmcomii 

o)iliii-4i  |[otlt^i  iiiili  coiilii  iiiLOioco  o>a>cvicv)ii 

iH  rH  <H 

1 

Total 

130 

160 

62 

44 

44 

70 

69 

75 

112 

125 

168 

168 

1 

1 

Dla- 

aolved 

solids 

286 

366 

126 

77  : 

89 

125 

149 

174 

239 

283 

330 

346 

1 

Ni- 

trate 

(N0») 

(N  CD  CO  CO  o 0>  <M  CO  CO  CO  O CD  tO  'i' cC  Cvj  ^ cO  <M 'S*  lO  ^ tO  Cvl  ^ ^ 0>  f-3 'i'  rH  CD  O O CD  ^ 

H r-i  rH  rH  rH  1-1  H H r-(  .H  r4  Ccj  CNJ  H rH 

o> 

Fluo- 

ride 

(F) 

^IIIIOI  lOlIrHH  IIIIII  Calllll  HiHOlOOl  IIOOII 

• 1 1 1 1 • 1 1 • 1 1 • • IIIIII  • 1 1 1 1 1 1 1 1 • • 1 1 

1 

Chlo- 

ride 

(Cl) 

CD 

iDtOHHCDCDrO  l>'^'CMr-C'iW  OCOCDO^C-  .■Or-l(H<HC\10  COCVJiO'i'COCO  OCOCDcnCvJ'^ 

COt'CDtOCDCOC~  lOC'liHrHrHrH  «H«H  r-CrHrH  iHHrHr-lf-lrH  f-IrHOlCVJOl  lOlOCDCOt-C' 

to 

Sul- 

fate 

(so*) 

t“COiOO>r-ltHt'  C-HiO'i‘C'JcD  cOtOCDD-CD>  >^Oa)cOiO  HCDOCDOJlO 

> r- CD  iji  0>  CJI  C-  ^ ^ (0  CO  CO  lO  eo  li*  to  •'J' IS*  CO  eO  to  to  to  to  eo  01  to  'if  lO  CD  CD  CD  O 0>  O O 

rH  f— 1 rH 

56 

Bicar- 

bonate 

(HOOa) 

CJ>  O O O to  to  to  CO  CO  01  CO  CO  01  CO  to  O' CO  O CD  CO  CM  CT>  CD  OJ  OCDOtOrHOl  m CO  O CO  CD  CO 

to  lO  lO  CO  lO  lO  CM  rH  rH  rH  rH  rH  rH  rH  rH  CM  rH  CM  CO  lO  lO  tO  tO 

22 

j o i — ' 

O a)  -H 

dt  -P  n 

35 

48 

11 

5.4 

8.2  i 

(j)  CO  0>  -lie  1^5 

rH  CM  CO  CM  CM  Id  CO 
rH  rH 

1 

1 

Chemical  analyses,  in  parts  per  million,  water  year  October  1948  t 

So- 

dium 

(Na) 

1 1 1 1 1 II 

rH  0-  CJ)  0-  CM  Id  rH 

H H rH  CM  CO  to  CO 

to  1 1 to 

03  ® .H  C 

E C CD 

tOllllOl  ICMlIlOl  IIIIII  toiilll  IIICMO-CD  0-0"  II 

» 1 1 1 1 • 1 1 * 1 1 • 1 IIIIII  • 1 1 1 1 1 III 1 i 

0-  CD  tPCO  CO  «J*^'S*CDcOrHO 

rH  rH 

1 

Cal- 

cium 

(Ca) 

Ollli'Hl  ICDIICMI  IIIIII  CMIIIII  IlIrHOOl  'i' Oi  O r-\  1 \ 

'*‘11111^51  IrHllrHl  IIIIII  rHIlIll  lIlOlCMCM  lOtO^lOll 

1 

1 

Man- 

ga- 

nese 

(Mn) 

O O O O lO  O o lO  lO  o o 

■"-IIIIII  1 r.  1 IIIIII  1 1 1 1 1 1 1 i°°«  1 1 

rH 

1 

i 

Iron 

(Pe) 



O 01  Olio  Tji  ^OltOCDO-OCDi^ccO 

CDlljlrHI  jrHjjCMrH  lljljj  tOljljl  lOOrHrHO  OirHO'*<J*ll 

i 

1 

Alum- 

inum 

(Al) 

1 1 1 1 1 ! 1 IIIIII  IIIIII  IIIIII  IIIIII  IIIIII 

1 

03 

O CB 

a 

•-I  to 
C0-- 

1 1 1 n 1 “1 1 1 1 1 1 1 1 1 1 ' 1 1 1 1 1 1 1 '1'^“  1 1 

rt*  ijf  lOiO  lO  lO^tOtOtO^ilc 

1 

1 

'•j'— 

o 1 o • 

•H  -P  EO 

O ® go 

^ ? O O lO 

O Ti  C fn  OJ 

® OS  o 

ft  C --H  ■-» 

ffl  O Z,  9 

O^CJ>tOlOCMO  cOlOmO-lOOl  lODit-lcOCOCTi  lOCOCDCO^iJc  COrHCO^iOCM  lOlOCO-tOOltO 

COO^CDO'O'O  0-0»**^tO*a'  rHCOOlCO'^lO  lOtOOlrHlOOl  rHtOCOOlOCJ^  CJ>iOrHtOtO''i' 

ijiinmoiioioio  CMOlrHrHrHrH  rHrHi-trHfHrH  iHrHrHHrHrH  rHrHrHOlOlOl  tOTflOlOlOlO 

277 

pH 

CDCDCT»CMa>COO>  C0CJ>O''l*CDCM  rHCMi»>iJ<CDrH  lOCOlOCOcOCO  r3*«a«lO0-0-^  lOCDOOO'CO 

CDCOCDCDCDCOCO  COCOCOCDCDCO  COCOCOCOCDCO  COCOCOCOCDCO  CDcOcDcOCOCD  cOCDC-O-cOcO 

6.6 

Coloi 

oooooolo  oooiooio  LoooioOlo  loioioiooo  oiooiooo  oooooo 

CJ>CMCMOCJ)C7>CD  i^ctOtOCMCM  rHrHrHCMOl  CMCM01CM^«;tc  rHtOCOOltOrH  COt-lOlOCMH 

rH  rH  H rH  h 

CO 

■id 

1 a ® • 

B ^ 

e-i  ftp>- 

cooiioiicD  rricDioi  iiioii  rHioimi  iiioii  Itoioiil 

CDCDIiOll-^  'J‘ICOI'lci  IlltOll  lOlLQlCOI  Illo-ll  lO'iO'll 

1 

Mean 
dis- 
charge 
( second 
feet ) 

OOCDtOO-O^  ^O-rHlOcOlO  CDOO^O-lOiO  tOi«'rHC7^i:lcC7>  CMcOO'iO'^’CO  lO0-0>lOrHOl 

•cl'O'CncOOltOrH  rHCDi3*O>COC0  rHO-OcOODOl  C~i0a>O0>CD  CO  ^ ^ OCDtOtOOtO 

rHCM  -Ht0'*i<01  OcOCDCJiOOi  rHrHcOrH'^tO  CO'MC'^'J'CDcO  O-COCMOlCO'^  i^CrHrHrHrHrH 

rH  rHCMrHtOCMia*  CMtOcOCMrHCM  CMOltOrH  ^ 

1,473 

Date  of  collection 

1 1 1 1 1 1 1 IIIIII  IIIIII  1 1 1 1 

1 1 1 1 1 1 1 1 1 1 1 1 1 IIIIII  1 1 1 1 

CO  1 1 1 1 1 1 IIIIII  IIIIII  1 1 1 1 

1 rH  1 1 1 1 IIIIII  IIIIII  1 1 1 1 

<7>  ! to  1 1 1 1 1 1 1 1 1 1 IIIIII  1 1 1 1 

! to  1 I 1 1 Ill'll  IIIIII  1 1 1 1 

*0011  IC50  lOrHiOrH  JOCDlOrH  lOOl 

OCM  lOCMCO  OCMtOOOltO  CDOlCMOCMtO  OCMtOlC 

rHl*lrHII  HlIrHIl  rHIIrHil  rHilOO 

IrHrHOlIrHrH  IrHrHlrHrH  IrHrHrrHrH  IrHrHrH 

HrHOlCMrHrHCM  rHrHOlrHrHCM  HrHOlrHrHCM  HrHCM  lr 

OOOCCC  Xi  Oi  u u U U U U 
ouooooo  ®®oa3da3  ooocdald  ftftftda 
OOOOaJHS 

May  21-31 

June  1-10 

June  11-20 

June  21-30 

July  1-10 

July  11-20 

July  21-31 

Aug.  1-10 

Aug,  11-20 

Aug.  21-31 

Sept.  1-10 

Sept.  11-20 

Sept.  21-30 

Average 

88 
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coo 
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to  Qi  O)  Oi  to 

0)  lO  O)  O to  r-* 

rH  r4  r4  r-i 


«0  Oi  CO  CVJ  ^ ^ 
O to  lO  ^ 


to  to  ^ O to  to 
lO  CO  to  tO  ^ lO 


to  to  CD  CO  ^ O 01  O 04  to  to  CO 
C-0'0-0itO0>  OtOOiOJiOC^ 


^lOO-ODC^CO  lOtOtOCnOtO  i-HCOO-HCOCO  0)aDe0C7>CMrH  tO-«a'01rHtOCD  lOOtOO-OCO 

Mr-ttOCO^H  000><-«^t0  0“0JWtO^tO  lOOlO-tOtOlO  0>0>c0i00jt0  CDOltOtOCOtO 

lO'J'OlOllOtO  tOO)<HH<-»rH  rHOlr-tOlHrH  rHOliHrHHrH  rHrHtO^tOOl  OlrpCMtOtO^ 


■2“ 

^ lO  O'  CO  O'  CD 

in  to  to  CJ3  o to 

H CD  •f  H (DCD 

C73  CD  to  <73  CM  H 

U 0} 

4J 

H H to  >D  ^ H 

O O CJ3  rH  •S'  to 

c-  CM  •S'  m -S'  to 

to  CM  to  CO  m 

o 

£h 

in  ^ CM  CM  to  to 

to  CM  H H H H 

H CM  H CM  H H 

H CM  H H H H 

H H to  •S'  to  CM 

CM  •S'  CM  to  to  •S' 

CM 

*0  « 

to  o>  CO  to  in  CO 
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CO  C33  m •f  03  H 
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CJ3  CM  (03  CD  O O 

to  in  03  03  H o 

CM  to  ® CM  H m 

CM  H to  CM  O > 

a o o 

> to  lO  ^ m m 

'J'  to  CM  H CM  CM 

CM  to  CM  CO  CM  CM 

CM  CO  CM  CM  CM  CM 

to  to  to  t'  in  to 

•f  to  to  in  to  o 

•S' 

n Q 

(j>  o m ^ ^ •j' 

•>4'  CD  H > CO  03 

tc  H CM  in  •S'  "S' 

03  H to  CM  CM  «-» 

CM  CO  <73  D m <73 

to  o o>  to  in  •S' 

O H H H H H 

43 

•S'  to  in  to  to  to 

.04  CM  CM  CM  CM  CM 

to  CM  H H CM  to 

CM  to  to  to  H H 

CM 

1 

o ® 
d ■d'-‘ 

CM  CM  H to  to  to 

to  CM  CM  CM  1 CM 

CM  to  CM  CM  CM  CM 

H CM  H CM  CM  r-i 

CM  CM  to  to  to  H 

H H CM  H to  •S' 

CM 

6 

1 

m in 

CD  to 

CM  to  CM  •S'  O ^ 

O •!•  O H CD  m 

D D m CD 

m CM  <u  o 

• 

H H H H 

CD  to  to  CM  to  ^ 

to  to  03  > in  •S' 

^ to  m •S'  CO  •f 

•S'  to  CD  H CM  m 
H H 

m (73  m to  (S  ® 

H H 

O' 

Tj<  CO  to  o 

O CM  CM  03  CM  CO 

m c-  •f  03  CM  03 

H O CM  ® <73  m 

^ to  03  CM  to  <73 

> o-  O'  o CD  in 

'4'  CM  O H to  to 

t>  to  c-  in  •S'  CM 

m in  <73  •S'  to  to 

H o •S'  H in  to 

to  CM  CM  H H H 

H CM  H CM  H H 

H CM  H H H H 

CM  CM  •S'  m to  Cl 

to  •S'  CM  to  •S'  m 

CM 

I ®'-' 

P -P  n 

® a O 
o c o 
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7.6- 

fTOWN 

1 

8.4 

Hlghwi 

3.8 
4.2 

DISON 

1 

8.0 

1 7.9 

5.6 

8.5 

WOHOHN 

7.0 

5.8 

Cal- 

cium 

(Ca) 

R PIPE 

13 

17 

13 

14 

24 

22 

POINT 

1 

18 

1 13 

EK  AT 

1 

AR  NEW 

14 

R TULL' 

18 

(U.  S. 

6.4 

8.7 

NEAR  E 

17 

14 

14 

10 

EAR  LAI 

17 

15 

h 1 

^S)S5 

® 1 1 1 1 1 1 1 -'ll  “1  1 ^1  8 1 1 1 1 1 1 1 1 g 1 1 1 1 1 

M gg|g2l  S 

Iron 

(P«) 

w M M (c  u e o 

K®tO.C-TP— ICO  EtOTJ"  EO  OCM  Em  CtOTP  r«0®TJ”0  .®CM 

OrHO  rnmi-io  OO'H  a,  to  r-t  o r-t  mw  fe-titoocM  >.  I 'Orn 

• •I...*  ..  ®>  E'  • . . M.i...  £iii.. 

5 E O « < S*  HM 

ii:: 

f>t  c < 

TOHICK 

TOHIGK 

INOHAh 

PIDC' 

SCOT 

. CREEK 

MESH, 

NESHAl 

Silica 

(SIO.) 

12 

2.1 

11 

9.4 
4.6 

4.6 

9.6 

10 

15 

mil: 

14 

8.5 

6.6 
9.0 

Specif 1 c 
conduct- 
ance 

(Mlcromhos. 
at  26®C.} 

rt-^cocMtoc-m  (OCM  > (o  ■'Pto  ^oto^o^'r^  tn.HfMTPto 

CM®C-'^CMC“CM  OSTP  to  OS  — irH  ©CMtOOs®  (0«P05(35m 

— tr^lO.HrHCMCM  r-t  r-t  CM  i-l  --t  rHrH  CMCMrHr-t— 1 CMCM— IrHrH 

tor-mw^osm  om  o tp  m c-cm  Tpioc-mm  ©ocMtom 

toc-r-r-c-c^c>  r-r-  ® c~  to  tot-  t-totot-e-  t-at-t-t- 

Color 

o CM  1 tO-O  mt-  ®m  ® ® ® o®  ot-®mm  ®t-m®CM 

tO<-ll»Ht£>CMCM  r-t  tn  t-l  I-ICMCM  CMi-H 

Tem- 

pera- 

ture 

(”F.) 

eocM®cjsmto>  OrH  CM  o m oscm  to  -rr  <o  ■t  r-t  mmmtocM 

(0®^^®t~(0  ®m  m m ® c-m  c~Tp.pcom  Tptototom 

c r 

0 0 0 O O 
o ^ JS  « o 

C >0  o e «-■ 

m Tp  (O  w 

otocMiOr-ttoo  lo  m 1 1 lar  lllll  Tpcoo-pto 

moj®{0<-t  los  ^ 1 1 leg  lllll  tocMc^c-m 

^ (O 

Date  of  collection 

Peb.  27,  1948 

July  9, 

Nov.  3, 

Apr.  5,  1949 

July  28, 

Aug.  16, 

Sept.  20, 

July  9,  1946 

Apr.  5,  1940 

Apr.  5,  1949 

Apr.  5,  1949 

July  12,  1946 

July  12,  1946 

Apr.  5,  1949 

Aug.  11,  1947 

Nov.  25, 

Apr.  15,  1940 

July  12, 

Apr.  5,  1949 

Nov.  15,  1946 

Dec.  16, 

Jan.  24,  1947 

Feb.  26, 

May  9, 
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Total 

acid- 

ity as 
HgSO^ 

CMI'S'OtO  t-iHCDW^  ICAtCO  •d'WOH  Os^ffltO 

»OI(3>C‘(D  C«^lOr-tO>  l<OtOO)  rHtOeO^ 

•-H  (-1  1— 1 H r-* 

n R 
gs  O 
9 O 

|o 

0 a 
to  0 

Non-  1 

carbon- 

' ate 

1 

OOK30(0  CVJtaC^CM  Cr-llOCO  OJCD^CD  O'OC'JO 

OCDlOrHiO  lt-C'•Or^  OOlOHC-  ssflOOiOi 

WrtlOtO  OJCMCMCM 

Total 

O Q «0  O to  <D  01  C- O CJ  O rH  lO  CD  CM  CO 'J*  CD  O <0  CM  O 

O>C0mr^m  0>C'-r-OH  CDCOr-tt-  CaD-CMCO  ^tOCOOl 

to  to  aj*  *0  ifi  ,-1  H V ^ to  to  to  to  ^ CM  CM  CM  CM  CM  CM  CM 

Dis- 

solved 

solids 

O to  CD  CO  O >C-r-COCOHtDCM 

rHIItOl  llOIlH  IICMI  CMCOcrC'  in^r-t«£> 

toiltoi  ICMIlcO  llCDl  >tOtOtO 

Ni- 

trate 

(NO,) 

CMj'CCOCM  ItOjjO  jostoto  Ojjj  |||| 

to  r-t  r-l 

Fluo- 

ride 

(P) 

CM  rH  O O O j O to  O CM  'J*  O O C CMOOO  HOOO 

Chlo- 

ride 

(Cl) 

VjOOOO  to  o oooo  oooo  oooo 

aj'COtO^’0  Itollco  tOtOtOCM  lOtO^tO  COtOtOtO 

Sul- 

fate 

(so.) 

CJ>  «-t  in  aji  C7>  CM  lO  t- ^ CM  to  o (O  CO  (O  to  to  0>  C“  lO  ^ CD 

0>CDOrH^  tOCOOJ^O  CaOlOCD  in^CMCO  OrHCOOi 

to  CM  "0  T}1  Tj«  ^ .H  rH  to  ^ to '0  to  ^ -M*  CM  W CM  CO  CM  CM  CM 

Bicar- 

bonate 
( HCOo ) 

OOOOO  rH  c o o o oooo  oooo  oooo 

, Ai_ 

6 0 -H  hS 

0.  -AJ  O-.^ 

sntlnued  ' 

15 

12 

2.8 

7.7 

6.0 

3.7 

6.3 

42 

12 

So- 

dium 

(Na) 

Mag- 

ne- 

sium 

(Mg) 

CJ  DS  M 

1 t=>  s 

1 ini|>i  tn  icoiiTjt  [iH(  DC  t-ioo^  cooioto 

g «0|['0l  E IhIItJ*  ilinl  g HfCMCMCM  rHCMCMCM 

Cal- 

cium 

(Ca) 

M ^ 

bJ  rHlIiHl  < lOlllOIIICMI  OCMOO  HOrHin 

o >lie~l  [lOl|<Olllta|  K D-^tO^  a0io^'«}' 

c m 

1 © 
d 1 o C 

0 0 o c 

C toe  — 

OaJtCM  MO^  O BSO 

^ ’<*'11^!  ^ IcMil'^  I!«d{  »4  mill  III! 

- ri  d 

Iron 

(Pe) 

in  in  M o -M*  in  M o of  "0  m 

DC  CMjl'M'l  M |rHI|CO  |ltOl  ^ tOmCCM  CDCO'VCM 

C B E 

ii:; 

fH  C < 

«<  -(  — 

1 

rt.KILL 

3.0 

5.5 

sc 

4.6 

9.8 

19 

s 

17 

13 

5.4 

11 

10 

9.1 

12 

11 

0 —a 

o a 
•ri  O 

^ CO 

to  — 

fe 

Ph  c> 

00«D  ^000  Oh 

to  • • ...  . 

comcMOcD  tcoiicT)  com^H  cDOOo  incMioo  « 

rH  H H 1 1 1 H rH  H H iH  CM  CM  H rH  H tO 

Speclfl c 
conduct- 
ance 

(Micromhos 

1 at  25"C.) 

0 

CDCOC“CM»0  COI>*0O^  (DCOOCa  inrHlOtO  0>>®c0  3 

0)  CM  H CM  ^ O t- to  C- CJl  to  H to  m C»  ^ 0>  CO  rH  m t- to  & 

C'C'fflfflC'-  toto^c~c-  cacpcn®  fflin^m  to^tmto 

£ 

a 

4.30 

4.6 

4.15 

4.5 

4.5 

4.8 

4.30 

4.5 
4.00 
3.95 

4.20 

3.35 

3.80 

4.05 

4.5 

4.10 

4,40 

4.00 

4.00 

4.20 

3.90 

3.90 

.nnlng 

Color 

te 

0 

a 

HrHtOH*0  hCMHHH  CM  H CM  ^0  H D- ■«0  >0  CO  C>  ® lO 

n 

Tem- 

pera- 

ture 

("p.) 

*D. 

'0cooco«0  ® CD  > c»  in  >0®®  1 1 1 1 1 1 1 1 § 

C«C>C>®®  C»C~®®  1 1 1 1 1 I { 1 0 

1 

© >o 
coc  — 
q r o 'U 

0 O 0 o o 

0 JC  O 0 
o Oti 

•H 

0 ® e-  0 

...  <0 

0 ® C- ® ® 0 0 m CM  ^ 0 ® rH  ® CM  ® 0 0 

■<0  ® ® ® CM  0 CM  CM  H 0^0®  ® CM  ^ -0  OOhH 

HH  tOH®WCM  CM  H H H CM  ^0  C- ■0  0*  ® *0  CO  O 

H rH 

9 

Date  of  collection 

July  20,  1948 

July  27, 

Sept.  14, 

Sept.  21, 

Sept.  28, 

Apr.  14,  1948 

Apr.  20, 

May  4, 

July  13, 

July  20, 

July  27, 

&ept.  14, 

Sept.  21, 

Sept.  28, 

Sept.  11,  1947 

Dec.  11, 

Dec.  16, 

Dec.  22, 

Dec.  31, 

Jan.  7,  1948 

Jan . 12 , 

Jan.  20, 

(See  analys 
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■1 

:i 


n 

G 


m 

< 

CQ 


B 

e 


s 


<c 

g 

Eh 

OQ 

Cu 

O 


§ 


(Q 

>» 


(D 

H 1 « « 
«<C3  0 

hh  i>»eo 

0 0 a 

Eh  « »H  tC 

oD -j- 0 <0  0 i(Dcoc-  0 1 1 t 1 ! 1 1 1 1 1 1 1 1 1 1111  t 

rHtO'<4<coo  icoodh*  (0  I 1 t 1 1 1 1 1 1 1 i 1 1 i 1 1 1 1 1 

Hardness 
as  CaCOfi 

Non- 

carbon- 

ate 

94 

144 

165 

371 

340  j 

254 

1 378 

465 

! 400 

318 

101 

243 

243 

63 

151 

140 

211 

Total 

Ht*'<S'iOfHO  Hj<(DtOO  (DOO'S'HJ*  COCD-^^O  CM(0O’S*(D  COeOHj«tO  lO 

O^Hj'toC'-rr'  lOC'-tOO  rHCOO-^tO  aDiHfHC-CJ  ^-(^(>11(1)  tO 

rHcHtOtO  OJcO'^Hf  !0  (^J(^JCV1CV^«0  rHtOWCM  (>J 

Dis- 

solved 

solids 

1 

238 

559 

695 

464 

160 

366 

391 

183 

395 

361 

372 

1 

Ni- 

trate 

(NOa) 

llOllO  lOJCDC'-  C-liHII  lOlOiOO  lOICDOJ  lOlOJO)  CD 

1 . 1 1 . 1 • a . -jail  . 1 a a a 1 a 1 a . | a a a 

rHfHfH  ^ CO-'^’tOW  COC-  OJ 

Fluo- 

ride 

(p) 

jOjO-H  rHOOO  CMjOOrH  (MtOOOO  jOOCOCVJ  rHOOO  to 

Chlo- 
ri  de 
(Cl)  1 

Ifi  Hi  OOOO  lO  ooooo  o o 

iHt^llio  Hj'C'jtO'a*  lOieoil  loiotoioto  imic-cvi  rHCU^rto  to 

III  rHill  llrHrHrHrHrH  rH 

1 9 « 

H -n  0 

7 « CO 

05 

0>rHC-U5C'J  CJrHCtltO  tOI>tOCD<7>  CDOltOtOC-  ^CDOJCD-^  CDa3*T}.^  tO 

rHiOt-tOtO  CDO>tOiO  0>C0OCVJrH  cOOtOtO'i'  tOCUC'''3*tO  aj*tO’i‘C'-  o 

rHrHrHtOtO  OJtOHj'aJ.  CVJ  rHrHOJ  C'lC'JCVJC'jCJ  rHrH  rHi-HrHrH  CJ 

O 

Bicar- 

bonate 

(HCOa) 

M 

a 

ooooo  OOOO  OOJC'-'^OI  tOCDOtOC"  < f-itOiHiOiO  tOi-HOJtO  Oi 

rH  tOtOCVJrHgeOtO'<3'H}<OJCDa>CCJ>  (M 

o 

p 

9.8 

21 

:nherg  stati 

4.2 

e.i 

1 

6a6 

6.4 

^ CREEK  NEAf 

i 

9.4 

17 

14 

) 

i 

14 

So- 

dium 

(Ma) 

Mag- 

ne- 

sium 

(Mg) 

B a O E 

o S M o 

0.  ItOllrH  lltOI  b CUICMII  OIIOI  bj  IrHIIat  ||^|  CQ  ^ 

m lrHl|Hj<  ll-fl  E tOIrHil  tOllOJI  W IrHllCVJ  lICMI  W OJ 

g B " S 

Cal- 

cium 

(Ca) 

3 < < M 

H 03 

Eh  JCOIICD  llOJl  SiOltOll  OIICDI  2 IC-IIC'J  lliOl  tO 

< Iwiiio  iic-i  micvjii  loiiioi  o icjiiio  iimi  e-*  lo 

O aJ  < 

Man- 

ga- 

nese 

(Mn) 

W M CQ  E CJ 

b-OtOCQQtO  ^ H3‘[aO 

M la||a  l|a|  < ‘llll  lll”l  W |!|I1  l|a|  ^ 

E IrHiltO  IllOl  g tOllll  I'lojl  ^ iilll  llrHI  M 

Iron 

(Fa) 

b Eh  E h4 

HC-tO  C"  CCD'S*  C-tO  too  CO  iJlCVJ 

W loiico  I|C0|  OlOll  O'lWI  O lOIlH  lltOl  R o 

J 1*ll  - ll'i  E -i.ll  allal  ^ l.|l.  ||.|  W 

F F ^ ri 

rH  C < 

«< 

ta  H E b 

O E E E 

CQ  to  05  CNJ  > U 

l»ll»  II  1 ►3  allll  lllll  HH  Iilll  111'  CO  1 

1 1105  tlioi  rJO-illl  lllll  E lllll  llll  1 

rH  M 

aj— ^ 

0 Cl 

hH  0 

iH  ^ 

•H  05 
05'-' 

to  ^ OCDOOtOOiOCJ5'^>-jOCCOCD''5'  0505CD  03 

IC-III  Ocotoo  E O3t-C'-05iO  05CDC~iO<0  j C->CDC0CD  03CDCDt0  05 
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6.0 

3.8 

4.8 

2.9 

.4 

i 5.6 

.2 

.4 

.3 

2.2 

.4 

11 

1.2 

Pluo- 

ride 

(F) 

CMIrHOiOrHOOOC  lOOCvJWOOOO  tol  CO  [ 

• *1  • 1 

Chlo- 

ri  de 

(Cl)  , 

1 

13 

6.5 

6.0 

13 

8.0 

12 

18 

18 

9.0 

8.0 

20 

14 

36 

30 

36 

3.8 

3.0 

4.6 

1.0 

3.5 

Sul- 

fate 

(SOJ 

c~co«ocj)cootoi0'00  cjJrHaDc~’^rHrHino  <dcj)  to  o 

tO'^COtOmO'lOCDOO  ^C'tOlOrHCDOirHrH  CMtO  O rH  0> 

rH  rH  f-H  rH  rH  rH  CD  OJ  H 0> 

Bicar- 

bonate 
( HCO, ) 

oocvjcMcoio^DcDtDr-  cD.^'moc'iC'Jo^cn  oo  co  oj  o 

io^^tou:ir-c~r-O)0>  ^■>«'toioc7>tooojc'j  rH 

rH  rH  rH 

Po- 

tas- 

sium 

(K) 

M 

W 

< 0. 

M O O hJ  P4 

w • . u 3 

oh^Icj)!  imiir-|  Qjtoii^ii^i  wi  ^ \ iJio 

hJrHl  1 I.H11  1 <:irHlltoM(Ol  rHI  rH  1 

w i-q  > 

Q M CQ 

< K OS 

So- 

dium 

(Na) 

Mag- 

ne- 

sium 

(Mg) 

M Oi  (O  & ! 

K • a • , w w H 

a.coicni  iicti  .-hi  m icftiiio  iir-1  loi  hjv  hJi  i cto  l 

rHt  1 IrHtlOil  1 lliHllrHI  fZ  0>  \ rH' 

5S  g O H M Eh  H 

Cal- 

cium 

(Ca) 

VENUE 

40 

24 

36 

45 

JC  AVENl 

1 24 

35 

47 

RT  CAR 

138 

1 ~ 

i 

i POTTS' 

40 

1 POTTS' 

1 

RIVER  . 

! 152 

Man- 

ga- 

nese 

(Pin) 

o o5  lOA.  < a < 

QrHili  iltIrHl  FhI|I>I  IICM)  | O HI  H 

E ‘111  llll  *1  ^ lllll  ll.|  EH  1 M B 1 ^ ^ 

^ CO 

Iron 

(Fe) 

>-H  < H K b M ' 

o 10  O'  CM  a.aDrH  rH  wt-  otoK  po>' 

iioi  loiitoi  loiirHtipi  gcoi  o 1 mm 

Eh  11.  1 1*11  -1  Eh  |.||.  ]j.|  E .|  3 . O 1 o •• 

< < O «J!  a CO  • 

AlXiTO- 

inum 

(Al) 

K a:  O J p ■ 

g s , 1 I i j 

a 1 1 1 1 1 1 1 1 1 1 a 1 1 1 1 1 1 1 1 1 *^2  1 i PI  s s ’ 

n 1 s « 1 

CO 

u Oi 
•H  O 

rH  "iH 

CO 

lO'-' 

EH  i 

►-<  W f" 

StJ  CD  O O O to  O Ol  O Oi  O Oi  to  o>  to  ^ g J 

Par'cj^c7>cj>cj>rHiocj5CDm  Rcncj>oc7>oiOrHocD  mi  t*  i toj 

b rH  ^ rH  rH  rH  rH  ^H  rH  H | 

Specific  1 

conduct-  ! 

ance 

{ Micromhos 
at  26®C. ) 

g g 

to  CO 

0) 

tooicotooHj’o-tOrHto  oo-toc^oomtotoc^  ocd  to  to  oi 

rHOHTtO.i'O-CO'^tOO  OitOO'CvlH^trHH^'rHOi  f»0i  O ^ t*, 

.s'OioirHC'itooitOHf.a*  oJOJHoiHjtto^mHj<  com  to  to, 

rH  rH 

s 

o. 

O O O CC  to  OI  rH  rH  ^ l>  Ch  tO  CD  lO  <3>  rH  CD  CM  rH  OW  W ^ i 

i>r-o-iotot“D“0-t'tD  tototototoo-too-r-  mni*  t-  hj*, 

Color 

OrHmrHOOJOmOO  rHHj<rH(31<Sl0.C0lOO  rHtO  Oi  CO  CM 

rH  CM  rH  rH  rH  rH  rH  rH  Oi  hJ*  CM 

rH  1 

<00^0 

Eh  Q,•^J 

OCDcOlOtOOlOOOOl  limO-tOCMOCOI  tOI  rH  o 

CD^f'lOlO>CDCOtOC-tD  limC'COCOC.-C'l  t-l  t“  lO  to 

Mean 

dls-» 

! charge 

( second- 
feet) 

CJ>  o 

lOOOOOrHOiOlOO  CTltO  rH  lO 

tOOCr-OtOtOCMCMO-lO  lllll  ll||  rHtO  I pH 

to  LO  CO  CD  0>  CO  CM  0-  -tj*  Tj.  1 1 1 i i 1 1 I 1 1 

lO  to  CM  HL**  rH 

Date  of  collection 

Sept.  10,  1947 

Aor.  15,  1948 

Apr.  22, 

May  6, 

July  15, 

July  21, 

July  28, 

Sept.  15, 

Sept.  22, 

Sept.  29, 

Apr.  15,  1948 

Apr.  22, 

May  6, 

July  15, 

July  21, 

July  28, 

Sept.  15, 

Sept.  22, 

Sept,  29, 

Sept.  10,  1947 

Apr.  20,  1948 

Sept.  10,  1947 

Apr,  20,  1948 

Sept.  11,  1947 

F 
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t nc. 
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(D 


o 

O 


M 

CO 

< 

CQ 

Cr 

PI 

> 

M 

cc 


CO 

is 

e 

£h 

</3 


CO 

P 

O 

W 
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:)MMERCE 


APRIL  1952 

tno. 


0 

3 

C 


Total 

acid- 

ity as 

1 1 1 1 1 1 1 1 I 1 1 1 1 1 ! 1 1 1 i 1 1 

1 1 1 i I 1 i 1 I 1 1 1 1 1 i L 1 1 1 i 1 

Hardness 

as  CaCOn 

Non- 

carbon- 

ate 

lO  1'S‘i  itoi  CD  io>i  ir-i  loii 

•a*  toiwiitoii'a'l  iHiiiiwI 

Total 

CD  CO  CO  rH  CM  0»  »0  CD  tO  CM  tO  iH  CD  O)  lO  OHIO  cO  CM  t* 

O C~  0>  CM  to  rH  CD CD  CD  CD  CD  CM  tO  tO  t- CO  lO  <J)  O O 

CM  rH  r-(  H CM  M rH  iH  rH  rH  rH  H r-t  i-H  H H CM  CM 

Dls- 

solved 

solids 

235 

209 

158 

207 

239 

82 

198 

288 

— 

Nl- 

1 trate 

{ NOj ) 

18 

14 

11 

8.1 

8.8 

9.7 

12 

4.6 

.2 

.2i 

.7 

.9 

2.8 

Fluo- 

ride 

(P) 

i-i  r^jOO^Of^r^OOO  fH  lO^CMrHrHOOO 

Chlo- 

rl  de 

(Cl) 

4.6 

4.8 

5.0 

5.0 

7.0 

6.0 

8.0 

6.0 

2.8 

17 

28 

38 

52 

60 

58 

1 0 ^ 
r-J  O 

3 0 CO 

CO 

«— i 

r-  to  c- to  CM  r- CD  CD  o>a>r-  cj>  rHOo>  o o m c- cm 

CM  CMCMCMCMCMCMtOCMCMCM  tOtOCMcO’M'tOCMlO^ 

Bicar- 

bonate 

(HCO,) 

C“  ocDc-o>tocDCMiO'a'co  ^ cor-’a'OcMCM^oco 

C7>  r- O tH  CM  lO  ID  CO  CD  lO  £>  CD  lO  ^ ID  O H CO  H CM  rH 

rH  rH  rH  rH  H rH  rH  rH  H rH  rH  rH  H H rH  CM  H CM  CM  CM 

, Ai„ 

O 0 M 

PL< 

O OIGOII-<a<IIOI  rH  llllll 

• ‘I'l  l«l  1*1  • ll>i  \ -^  \ ICO! 

CM  fOtO^tO  ^ HtO^ 

Eh 

K 

WO  a 

W OH  w 

So- 

dium 

(Na) 

Mag- 

ne- 

slum 

(Mg) 

S a ^ s 

scfj  MtOICOI  IfOl  It}*I  Cd  ICMl  |tD|  ic^l 

SrH  KrHl  1 IrHl  IrHl  g K IrHl  IrHl  IrH 

W OD  fC 

Cal- 

cium 

(Ca) 

\ 1 

NEAR 

58 

:T  WEST' 

1 

1 50 

35 

1 

44 

' 50 

1 

Inear  b 

17 

AT  WES 

36 

46 

53 

Man- 

ga- 

nese 

(Mn) 

WO  *^01ll  111  igl  wo  w III  III  !§[ 

W • W ’111  III  iWl  W • W ill  III  1^ 

s 1 g s 

Iron 

(Pe) 

SCMOCMCO  > rH  CM  CD  03  O 

a B 1 1 1 1 1 1 1 a g 1 1 1 "2 1 1 1 

as  B « 

Alum- 

inum 

(Al) 

wo  H M 

ft.  w a:  E 

w w o o 

p 1 ft.  Illl  III  III  s 1 ^ III  III  III 

Eh|  ^1111  111  III  1 7 111  III  III 

Silica 

(SIOb) 

•tj'  CM  o O O OOO  O CM  > O CO 

. . 1 • • 

CD  t'CDCOr'^tOlDlDCDCM  CO  lrHt“<DrHe»CO*Oa> 

rH  rH  rH  rH  rH  rH 

Speclfl c 
conduct- 
ance 

(Mlcromhos 
at  25°Ca) 

■M*  CO 'J'  ID  O ID  CM  rH  to  t-  t-  ID  H rH  rH  t-  tO  tO  H 

0>  ^iDCDcntO^iDtO'^CD  to  rHlt*iDOOlDO>0» 

CO  tOCMCMCMCOtOeOtOtOCM  rH  rPllO'^CDlDlDCDCO 

K 

o. 

C7>  C'CDcOCDt'tO'a'COlDiD  ID  ^rHnfiDCM'fOCOO 

r- > c- r-  £>!>■£>  > c- o c-  t- r- 

Color 

'S'  ^ rH  CO  rH  rH  CM  ID  ID  iD  ID  ID  rH  ID  rH  rH  ID  O ID  O O 

rH  rH  rH  rH  to  K3  CM 

rH 

Tem- 

pera- 

ture 

(°F.) 

rH  COOCOCDt-CMlDrHCDO  ’M'  ICMO  lICMrHCJlt- 

t-  C-lDlDlDt-C^C^C-COCO  t>  |<0<D  l|C-t~COCO 

Mean 

dl3-» 

charge 

(second- 

feet) 

H to  t- 

tOlD  ■^a3t-  '^<*003 

O)  'a‘<DOOCOO>eOt“CO'^  CM  Oixji^c7)coeO<DC0«D 

CD  to  CM  CD  rH  cO  O OOO  rH  CO  CO  CM  rH  rH  rH 

rH  C7>  ID  ->3*  rH  rH  rH  rH  rH  rH  CM 

Date  of  collection 

Sept.  10,  1947 

Sept.  10,  1947 

Apr.  13,  1948 

Apr.  20, 

May  4, 

July  13, 

July  20, 

July  27, 

Sept.  14, 

Sept.  21, 

Sept.  23, 

Sept.  10,  1947 

Apr.  13,  1948 

Apr.  20, 

May  4, 

July  13, 

July  20, 

July  27, 

Sept.  14, 

Sept.  21, 

Sept.  28, 
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I I I 


I 1 I 


TJ 

O 

3 

C 


g 

a 


eo 


CO 


o 


V 

a 


n 


9 

O. 


n 


o 

n 

>> 


i 

g 


« *0  o 

«-*  >»iO 

o o +*  « 

Eh  cn  ^ PB 


I I 


Hardness 
as  CaCOa 

Non- 

carbon- 

ate 

i/Hiiaiiia>i  ito  itniioji  w ^ a> 

Ir-llllll  ICJ  rH  to 

Total 

6G 

68 

62 

93 

106 

146 

219 

116 

134 

64 

89 

1 

92  i 

126  ! 

109 

159  1 

150 

219 

42 

186 

77 

Dis- 

solved 

solids 

i 

1 

112 

333 

346 

121 

179 

190 

71 

1 

216  1 

108 

Ni- 

trate 

(NOj) 

iH  cjoj  o^tom  (^J  oto  CD  <o  to 

l{  1 ItOiO'OIC'iOC'  OJ  0>  to 

Fluo- 

ride 

(p) 

0*H0>HrH000  O CVJ.-l(MOOO  <-<  CM  <H 

! 1 

1 

Chlo- 
rl  do 
(Cl) 

9.0 

12 

81 

11 

26 

20 

18 

6.0 

7.0 

12 

8.0 

6.0 

12 

8.0 

3.2 

4.2 

3.1 

Sul- 

fate 

(so.) 

o> 

OOC-COtOO'^tOCM  lOtO  iHCDcO^i-llO  to  lO  r-i 

r-lCMrHr-4tOtO  CMf-t  CMCM  CMf-iCMCMCMrH  rH  CM  rH 

Bicar- 
bonate 
( HCO,  ) 

60 

70 

53 

140 

134 

96 

409 

278 

440 

64 

81 

i 

92 

135 
134 

143 

156 

161 

1 

37 

185  ^ 

84 

Ct,  4J 

11 

72 

53 

6.8 

12 

7.5 

4.0 

! 

Y 

1 

! 2.8 

'NY 

4.7 

So- 

dium 

(Na) 

Mag- 

ne- 

sium 

(Mg) 

oto  toSo)  io<<;o> 

2;i*iiii*i  «i;i.  iiii  o*  o Eh. 

HH  ICOI  lOI  ICDl  CC  ICD  ItOI  ir-l  KtO  Oto  ct" 

O rH  O r^.^Oar^^: 

Cal- 

cium 

(Ca) 

W CO  E C 

S (T  Q 

ll>l  ItDI  ItOl  < Ir-l  IO>l  ICMI  CrH  Kto  OCCD 

Eh  IrHI  ICMI  ItOI  Cd  ICM  ICM!  ItOl  MrH  <lO  <1-1 

< S (U  g fd 

h 

9 

K 

1 n C 
« ® E 

toe  — 

1 S 

' CREEI 

.10 

CREEIj 

1 

.13 

EEK  A' 

.00 

1 

1 

CREEK' 

1 

.00  1 

I 

CREEK  ' 
1 ■°° ! 

Iron 

(Fe) 

< K K 

CdO  OS  <C^  C-  'a*  OCM>HtO>HtO 

*H  ItOI  ICI  li-tl  Eh  io  IOI  ICMI  O OO  z:0 

Wl-  1*1  1*1  >H.  <•  3* 

w ^ i-i  < o < 

C Eh  K O F-* 

-H  C 3 

— s s s:  < 

< < OS 

E < 

1 1 1 1 1 1 1 1 1 II  I 1 1 1 1 1 1 1 Cl 

1 I 1 1 1 1 1 1 1 11  1 1 1 1 1 1 1 1 I 

aj— . 

O d 
-r^  O 

m 

CO—' 

13 

16 

14 

21 

12 

22 

23 

22 

15 

13 

21 

1 IS 

8.0 

14 

13 

8.6 

1 

13 

: 11 

17 

Specif! c 
conduct- 
ance 

( Ml cromhos 
at  25°C. ) 

1 

192 

185 

163 

300 

577 

232 

796 

552 

786 

183 

214 

226 

293 

292 

306 

317 

271 

106 

354 

171 

K 

O, 

eomcMHj*tomocj)CD  toto  coinococDto  r-\  co  to 

CHCOCHtOCOOtDlOO  ChCh  pH  D- 

Color 

MiOrHrHcooooo  (-ICO  cMomioc-Hj*  .j.  o 

•HCMC^CMh?*^  r-tcH 

rH  1— 1 

Tem- 
pera- 
ture 
(°F.) 
1 

iCDtO'l'tOCOiOCMCD  iOCOtO(-lCO<HCDiO(H  C~  O 

iinm>t'C~CHCHto  ^lOiot-tocHinioio  r-  > r- 

Mean 
die-, 
charge 
(second- 
feet)  1 

i 1 

a>  CM  r-  o>  > o>  to  CO  to 

CMiD  lomio  cOHj't'  toos  oa>to  f-i’>i‘0 

COtOCMC-cDCHtOeOtO  Hj-toCMiOosOOr-cO  rH  CD  rH 

rHrHO  lOtOCDCMrH  rH  rH  tO 

Date  of  collection 

Apr.  13,  1948 

Apr.  21, 

May  5, 

July  14, 

July  20, 

July  27, 

Sept.  14, 

Sept.  21, 

Sept.  28, 

Apr.  14,  1948 

Apr.  21, 

May  5, 

July  14, 

July  21, 

July  28, 

Sept.  14, 

Sept.  22, 

Sept.  29, 

Sept.  11,  1947 

Sept.  11,  1947 — 

Sept.  11,  1947 

:)M  MERGE 
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PVTu-Z.  n/a 

tne, 


tj 

<s 

c 

•H 

4-J 

C 

o 

o 


M 

CO 

s 

K 

E 

ec 


TJ 

a> 

3 

C 


c 

o 

o 


CO 

cn 


g 

a 


Total 

acid- 

ity as 
HeSO* 

1 1 1 It  1 1 1 1 1 t 1 1 1 f 1 1 1 1 1 1 i 

1 1 1 II  1 1 1 1 1 1 1 1 i 1 i 1 1 I 1 1 1 

Hardness 
as  CaCOn 

Non- 

carbon- 

ate 

(Ji  CO  IOC73  f-cOi~ICnOC'JCOcOtOCDO>fOOO'^/H'7' 

r-tfH  Hr-Cr-IrHOirH  rHtOrHCO  (MCMCJCMOJCM 

Total 

«H  o>  iH  cO<-t  t-^tOO'ytO  rtiOOiCDW 

if>  -a"  CD  t~io  coo>o>co>cDcDa3coior'CDoi03>aDa) 

•d  CQ 
® ”0 

1 > ^ 
in  (H  <H 

-H  o o 

Oram 

CO  CO  tcD  rH^-^>C^cOCr30iCDC\JcOTj'0'3’lOOyD 

CO  CO  -H  ICO  cOcOfOOi.-iOOtO'HCOr-iC'J'^'^'-lcO'T' 

i-HrH'H  »— li— 1 r-i  i-i  i-i  i-i  i-i  trHi-4r- ( 

® --S 

4-3  10 

J CO  o 

•H  S 

S -P— . 

m rH  co  COCO  ootooJC'ioiooojr-i’^'Co^rH'^C'tO'^ 

M CM  (Mto  W-H^CMtOtO  (MlOlOtO 

Fluo- 

ride 

(F) 

r-i  r-t  r-t  1 f-i  CM  O O C O O O O rH  O rH  OOOOOO 

• • • 1 • 

Ohio- : 

ride  ' 

(Cl) 

O r-t  O ■^OOOOOOOOiOOOOOOO 

•<4*  ^ ^ coocD'^CMCvj-^r'COioioior-cD'^r-co 

1 © •» 

.H  P O 

3 a CO 
eo 

r-  CO  CO  r-iH  'Oio-<J*03CM<M  co-c'c^r-r-H  03cd(mc-cj3<m 

rH  r-»  rH  rH  OJ  OJ  OJ  OJ  03  tO  CM  OJ  OJ  CM  CM  CO  OJ  OJ  CO  OJ  OJ  CO 

Bicar- 
bonate 
( HOOj  ) 

OJ  a CD  lOCD  CC>-4<OOCOOJ  OJCOcOCJiOJ  CD-^OJODOcO 

lO  •>3*  CD  WO-cO  COC»OlOcDCDCT3CD■^^^’lO^'C3>0>lOCDCD 

as  rH 

<c 

Po- 
tas- 
s lum 
(K) 

:lle 

6.9 

JNCTION 

6.5 

iNE 

7.9 

^^EAR  GREENI 

5.0 

5.2 

^ORD 

8.9 

11 

12 

8.9 

8.6 

7.9 

12 

7.9 

4.4 

7.8 

6.3 

5.1 

8.1 

12 

5.7 

8.0 

8.5 

So- 

dium 

(Na) 

Mag- 

ne- 

sium 

(Mg) 

> h»  J « 

Ho  o fe  (3  W O *i*  CO  cn  CD  lO  O rH  O rH  O 01  lO  Tjt  CO  O rH  CM  o 

M • B . tJ  • w ••  CC  

B w ■<4'  W CO  E r-  ^ W O' CD  O' CD  o- CO  CD  CO  CO  CD  CO  CD  CD  CD  0- CO  C5> 

W B s O P 

Cal- 

cium 

(Ca) 

KM  B ^ 

CU  W K w C5 

^ CC  to  < iH  B cnto  OJCOlO-^CDlO  OrHO-tO®  (HlOlOO'rHtO 

K rH  w rH  W OJ  O rHrH  Eh  OJCMOJrHrHrH  OJCMrHrHrH  OJOJOJrHOJCM 

< a.  fe  M < 

Man- 

ga- 

nese 

(Mn) 

lEEK  N 

.00 

: NEAR 

CREEK 

3H  PER 

1 

1 

1 CREEK 

.00 

II  1 

1 

1 

Iron 

(Fe) 

CJ>  , id  to  B , fe  '3‘iO  B O-CMtOO-CO  CftcO^acO-CM  CMOtOcOO-'^' 

1 ^ rH  W j ^ OrH  W ^rHMOOrH  OQOtOO  OrHOrHOO 

B O O ffi  O 1 

M • *-l  l-l 

-H  1 < 

picke: 

XKERINC 

PER] 

Irthwes' 

PER] 

OJ  — » 

o a 
^ o 

iH  —1 

-4  CO 
CO'-' 

CL.  B 

lo  ocncDco  cDcoo- 

. 1 ....  1 ... 

^ ID  to  ItO  OJCOCO^iDcO  icO^tO^OCOOrHCOCD 

rH  rH  rH  rH  rH  rH  rH  rH  rH  rH  rH  i — 1 

Speclfl c 
conduct- 
ance 

( Ml cromhos 
at  25®C. ) 

O'  o to  rH  O'  cn  ID  CD  O' o CO  otocncMco  oj  co  o -cf o 

OJ  to  CO  tr-OJ  OrHOJ-^O)'^  CJ^Or-tOO-  OIMtOO-r-ltO 

rH  rH  rH  rHH  OJCMCMrHrHrH  rHOJrHrHrH  OJOJOJrHOJOI 

a: 

o. 

rH  M to  ^rH  O-OJCMCOO-CJlCMlDasOJiDO-OCOtOlDlD 

0-  O'  CD  O'O'  O'CDCDO'O'COCDC'COO'COO'CDO'O'O'C' 
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HISOELLANEOnS  ANALYSES  OP  STREAMS  IN  SOSQOEHANNA  RIVER  BASIN — Continued 
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MISCELLANEOUS  ANALYSES  OF  STREAMS  IN  SUSQUEHANT^A  RIVER  BASIN— Continued 
Chemical  analyses,  In  parts  per  million 
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(*+2) 


(159) 

(158) 


126 

127 

132 

122 

m7 

105 

102 

138 

128 
137 


103 

102 

103 


C 


Cacal ico  Creek  near  Oregon 

Caledonia,  Bennett  Branch  at 

Cambridge  Springs,  Conneautee  Creek  near.... 

Little  Conneautee  Springs  near 

Muddy  Creek  near 

Carbon,  Pohopoco  Creek  near 

Carbondale,  Lackawanna  River  at 

Carnegie,  Chartiers  Creek  at 

Carsonville,  Clark  Creek  near 

Carters  Corners,  French  Creek  near 

Casselman  River  at  Markleton 

Catasauqua,  Lehigh  River  at 

Coplay  Creek  near 

Catawissa  Creek  near  Catawissa 

Cedar  Creek  at  Allentown 

Cedar  Knoll,  West  Branch  Brandywine  Creek  at 

Cedar  Run,  Pine  Creek  at 

Chadds  Ford,  Brandywine  Creek  at 

Charleroi,  Monongahela  River  at 

Chartiers  Creek  at  Carnegie 

Cherry  Creek  at  Delaware  Water  Gap 

Cherry  Hill,  Conneaut  Creek  at 

Chest  Creek  at  Patton 

Chester,  Chester  Creek  at  (Kiri  in  Street).., 

at  (U.  S.  Highway  13) 

Ridley  Creek  at 


(153) 


(156) 


(71+) 

(H3,  88,  156) 

(157) 

(160) 

(157) 


(56,  15H) 

(‘+6) 

(72,  126) 
(75) 


■(79) 

(152) 


140 

141 
141 
141 

130 

141 

8 

132 

1 26 

126 

92 

102 

125 

126 
125 
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Chester  Creek  at  Chester  (Kiri  in  Street) 125i 

at  Chester  (U.  S.  Highway  13) 126 1 

near  Chester (46)  i 

near  Cheyney I25« 

at  Lenni  Mills \2bt\ 

at  Wawa 125' 

near  Westtown 125 

Cheyney,  Chester  Creek  near |25 

Clarion  River  at  Cooksburg (69) 

near  Piney 86 

Clark  Creek  near  Carsonville (62) 

Clearfield  Creek  near  Clearfield (152) 

at  Dime!  ing (53) 

Clifton  Heights,  Darby  Creek  near 124 

Clover  Creek  at  Larke 136 

Coatesville,  West  Branch  Brandywine  Creek  at (46)  126 

Cobbs  Creek  near  Darby 124 

near  Lansdowne 124 

at  West  Overbrook 124 

Cochranton,  Little  Sugar  Creek  at 142 

Cocolamus  Creek  near  Millerstown ••{^2.)  137 

Codorus  Creek  near  Emigsville (150) 

near  Menges  Mills (I60) 

near  Stoverstown (160) 

at  York (160) 

near  York (64)  67 

South  Branch  near  York (65,  160) 

Col legevi I le,  Perkiomen  Creek  at I20 

Skippack  Creek  near |2I 

Conemaugh  River  at  Seward.. >(70) 

Conestoga  Creek  at  Brownstown 138 

near  Conestoga |40 

near  Eden |38 

at  Hinkletown |38 

at  Hunsecker t38 

at  Lancaster (65)  68,  139 

at  Martinsdale 138 

near  Mi  I lersvi  lie 139 

near  New  Danville 139 

at  Oregon I38 

at  Safe  Harbor |40 

at  Union  Grove 138 

at  Weaver  land 138 

Conewago  Creek  near  Elizabethtown 137 

Conewango  Creek  at  Russell (67) 

Conneaut  Creek  at  Cherry  Hill (79) 

Conneautee  Creek  near  Cambridge  Springs 141 

Conneautee  Lake  Outlet  near  Custard 142 

Connel  Isvi  1 le,  Youghiogheny  River  at (74) 

Connoquenessing  Creek  at  Butler (153) 

at  Eidenau (158) 


[ 

1 
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at  ETlwood  City 

at  Hazen. 

Connoquenessing  Creek,  Little,  at  Litt 

le 

Connoqueness  i ng 

Conococheague  Creek  at  Fairview,  Md... 

143 

Conococheague  Creek  near  State  Line... 

(77) 

Conodoguinet  Creek  at  Hogestown 

(63) 

Conshohocken,  Plymouth  Creek  at. 

122 

Schuy 1 k ill  R i ver  at 

1 1 1 

Cooks  Creek  near  Springtown 

104 

near  Rieaelsvi  lie 

104 

Cool  Spring  Creek  at  Mercer 

(158) 

Cooksburg,  Clarion  River  at 

(69) 

Cooks  Run  at  Cooks  Run 

(153) 

Coplay  Creek  near  Catasauqua 

(157) 

Coryville,  Potato  Creek  at 

(160) 

Coudersport,  Allegheny  River  at 

(160) 

Coudley,  West  Branch  Susquehanna  River 

near, . . . . . 

(152) 

Coventryvi 1 le.  South  Branch  French  Cree 

ik  near. . . . 

1 18 

Cressona,  West  Branch  Schuylkill  River 

at 

113 

Crooked  Creek  at  Idaho 

Cross  Fork,  Kettle  Creek  near 

(54,  154) 

Kettle  Creek  at 

(154) 

Cross  Run  at  Hatchery 

(157) 

Croydon,  Neshaminy  Creek  at 

106 

Crum  Creek  at  Eddystone 

125 

near  Med  ia 

124 

near  Newton  Square 

124 

at  Springton 

124 

Cusswage  Creek  near  Meadville 

141 

Custard,  Conneautee  Lake  Outlet 

142 

D 


Dalmatia,  Mahantango  Creek  East  near (58)  133 

Danville,  Mahoning  Creek  at 132 

Susquehanna  River  at (102,  132)  28 

Darby,  Cobbs  Creek  near 124 

Darby  Creek  near  Clifton  Heights 124 

at  Darby. 124 

near  I than 124 

near  Prospect  Park 124 

Dauphin,  Stony  Creek  near........ (62) 

Delaware  River  Basin (42)  I,  101 

Delaware  River  at  Atco I,  101 

at  Easton 3,  101 

at  Morrisvi  1 le. . . (42,  84)  5,  101 

near  Richmond (42,  80)  2 

Delaware  Water  Gap,  Cherry  Creek  at 102 

Delphi,  West  Swamp  Creek  near 121 

Dents  Run,  Bennett  Branch  near (153) 
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Dimeling,  Clearfield  Creek  at 

Little  Clearfield  Creek  at 

Dixon,  Tunkhannock  Creek  at 

Doe  Run,  Buck  Run  Creek  near 

Doe  Run  Creek  near 

Doe  Run  Creek  near  Doe  Run 

Dornsife,  Mahanoy  Creek  at 

Downingtown,  Beaver  Creek  at 

East  Branch  Brandywine  Creek  at 

Drehersvi 1 le,  Indian  Run  Creek  near 

Little  Schuylkill  River  at 

Driftwood,  Bennett  Branch  at 

Driftwood  Branch  S innamahon i ng  Creek  at 

Driftwood  Branch  S i nnamahon ing  Creek  at  Sterling  Run 

Duncannon,  Little  Juniata  Creek  at 

Sherman  Creek  at 

Dunkard  Creek  at  Shannopin 

Dunlap  Creek  at  Allison 

Dunning  Creek  at  Belden 

Duryea,  Lackawanna  River  near.... 


.(53) 

(152) 

.(50) 


(153) 

(153) 

■(5i|) 


.(73) 

■(73) 

.(60) 

(160) 


128 
128 
128 
133 
129 
128 
115 
23,  111! 


137 

137 


136 

130 


E 


East  Branch  Brandywine  Creek  at  Downingtown 128 

at  Lyndel  I 128 

near  Sugar  Bridge 128 

near  Wawaset 128 

East  Branch  Octoraro  Creek  near  Homevi 1 le. 140 

East  Branch  Red  Clay  Creek  near  Kennett  Square 129 

East  Branch  White  Clay  Creek  at  Landenberg 129 

East  Conemaugh,  Little  Conemaugh  River  at (71) 

Easton,  Bushkill  Creek  at 103 

Delaware  River  at 3,  101 

Lehigh  River  at 104 

Eatonville,  Bowman  Creek  near (160^ 

Eddystone,  Crum  Creek  at 125 

Eden,  Conestoga  Creek  near 138 

Edison,  Neshaminy  Creek  near 105 

Eidenau,  Connoqueness  ing  Creek  at (158,  159) 

Eldred,  Allegheny  River  at ..(66,  160) 

Elizabethtown,  Conewago  Creek  near I37 

El  izabethvi  1 le,  Wiconisco  Creek  near 133 

Ellwood  City,  Connoqueness  i ng  Creek  at. .,(159) 

Emigsville,  Codorus  Creek  near .....(160) 

Emmaus,  Little  Lehigh  River  near (l57) 

Emporium,  Driftwood  Branch  Sinnamahon ing  Creek  at (153) 

Emporium  Junction,  S i nnemahon i ng  Portage  Creek  at (153) 

English  Center,  Blockhouse  Creek  near (56,  155) 


154 
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Erie,  Lake  Erie  at (79) 

Mill  Creek  at (160) 

Everett,  Raystown  Branch  Juniata  River  at 

Evitts  Creek  at  Bedford  Valley (77) 

Eyers  Grove,  Little  Fishing  Creek  at ..(52) 


136 


F 


Fairview,  Md.,  Conococheague  Creek  at 11^3 

Falls,  Falls  Creek  at  Falls ....(I60) 

Susquehanna  River  at (4^7,  98)  25 

Faunce,  Clearfield  Creek  at (152) 

Ferndale,  Stony  Creek  at (70) 

First  Fork  at  Sinnamehoning (153) 

Fisherman's  Paradise,  Forked  Springs  at,  near  Bel lefonte. . (56) 

Fishing  Creek  near  Bloomsburg .......(52) 

at  Mill  Hall (154) 

Forest  City,  Lackawanna  River  near ....(160)  130 

Forked  Spring  at  Fisherman's  Paradise  near  Bel lefonte (56) 

Fort  Washington,  Sandy  Run  at 123 

Wissahickon  Creek  near.. 122 

Frankford  Creek  at  Bridge  Street,  Philadelphia 107 

Franklin,  French  Creek  at 85 

Sugar  Creek  near (160) 

Frankstown  Branch  Juniata  River  at  Alexandria 134 

at  Huntingdon (58)  59,  134 

below  Huntingdon 134 

at  Will  iamsburg (58) 

near  Wi  1 1 iamsburg 134 

below  Wi  1 1 iamsburg 134 

Freeport,  Buffalo  Creek  near (72) 

French  Creek  at  Knauertown 118 

at  Phoen  i xv i 1 le 113 

French  Creek  at  Carters  Corners 141 

at  Frankl  in 85,  141 

near  Frankl  in 141 

at  Meadvi  lie... 141 

at  Utica (69) 

at  Venango (68) 


G 
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Gapsville,  Brush  Creek  at (60) 

Gibraltar,  Allegheny  Creek  near (160) 

Ginthers,  Still  Creek  one-third  mile  south  of 114 

Ginthers,  West  Branch  Little  Schuylkill  River  at 114 

Gladwyne,  Mill  Creek  near 122 

Glendon,  Lehigh  River  at (156)  103 

Glen  Richey,  Little  Clearfield  Creek  near (I52) 

Glenroy,  Octoraro  Creek  near 140 


155 
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Glen  Union,  Bakers  Run  near.. (I54-) 

Gradyville,  Ridley  Creek  near |25 

Grant  City,  Muddy  Creek  near.... (159) 

Gratersford,  Perkiomen  Creek  at (45)  119 

Great  Trough  Creek  near  Marklesburg. (61 ) 136 

Greenlane,  Macoby  Creek  at 120 

Northwest  Branch  Perkiomen  Creek  near 119 

Perkiomen  Creek  near..... 119 

Greensboro,  Monongahela  River  at (72) 

Greenville,  Little  Shenango  River  at.... .....(76)  (158) 

Groves  Run  at  S i nnemahon  i ng (153) 

Gulph  Creek  near  West  Conshohocken 122 


H 


Hamburg,  Schuylkill  River  at .....(160)  108 

Hammersley  Fork  at  Hammersley  Fork (I  54) 

Harrisburg,  Susquehanna  River  at (48,  49,  104,  136)  41 

Harper  Tavern,  Swatara  Creek  at (64)  137 

Hartsville,  Little  Neshaminy  Creek  at 106 

Harvey  Creek  at  West  Nanticoke 131 

Hatchery,  Cross  Run  at ....(157) 

Wild  Creek  at (156) 

Hawley,  Lackawaxen  River  at 101 

Hay  Creek  at  Birdsboro 117 

Hazen,  Brush  Creek  near (159) 

Connoqueness  i ng  Creek  at (l58) 

Hecla,  Beaver  Creek  near 115 

Hellertown,  Saucon  Creek  at (I57) 

Herndon,  Mahanoy  Creek  at (160) 

Hinkletown,  Conestoga  Creek  at 138 

Muddy  Creek  at 140 

Hogestown,  Conodoguinet  Creek  at (63) 

Hokendauqua  Creek  at  Northampton (157) 

at  Petersv i 1 le (157) 

Homeville,  East  Branch  Octoraro  Creek  near 140 

Muddy  Creek  near 140 

Honesdale,  Lackawaxen  River  at (42) 

Hometown,  Pine  Creek  between  Barnesville  and 114 

Hopewell,  Yellow  Creek  near ....(I60) 

Hudsondale,  (Juakake  Creek  at (156) 

Tributary  of  Quakake  Creek  near (156) 

Hulmeville,  Neshaminy  Creek  at 106 

Hummelstown,  Swatara  Creek  near 137 

Hunlock  Creek  at  Hunlock 131 

Hunsecker,  Conestoga  Creek  at 138 

Hunter  Run  near  Rockport (156) 

Huntingdon,  Frankstown  Branch  Juniata  River  at (58)  59,  134 

Raystown  Branch  Juniata  River  near 64,  136 

Standing  Stone  Creek  near (60)  136 


156 
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I 


Idaho,  Crooked  Creek  at (70) 

Indian  Creek  near  Vernfield 

Indian  Run  Creek  near  Drehersville 

Inghams  Spring  Creek  at  New  Hope 

Ithan  Creek  near  Ithan 

Ithan,  Darby  Creek  near 

J 


Jefferson,  South  Fork  Tenmile  Creek  at (73) 

Jordan  Creek  at  Allentown (44) 

near  A1  lentown (157) 

Juniata  River,  Frankstown  Branch  at  Huntingdon (58) 

at  Lewistown 

near  Lewistown 

Little  Juniata  at  Spruce  Creek (59) 

at  Miffl intown 

at  Mill  Creek 

at  Mount  Union... 

at  Newport (59,  114) 

Frankstown  Branch  at  Williamsburg (58) 

Raystown  Branch  near  Huntingdon 

Raystown  Branch  at  Saxton (60) 


121 

115 

105 

124 

124 


59,  134 

134 

135 

135 
134 
134 
61,  134 
134 
64 


K 


Karthaus,  Mosquito  Creek  at 

West  Branch  Susquehanna  River  at.... 

Keating,  S i nnamehon i ng  Creek  at 

Kelly  Spring  near  Bellefonte 

Kennett  Square,  East  Branch  Red  Clay  near 

West  Branch  Red  Clay  near 

Kettle  Creek  at  Cross  Fork..  

near  Cross  Fork 

at  Westport 

Kimbles,  Lackawaxen  River  at..,.. 

Kingston,  Loyalhanna  Creek  at 

Kinzua,  Allegheny  River  near 

K i shacoqu i 1 las  Creek  at  Reedsville 

Kiskiminetas  River  at  Leechburg 

at  Vandergr  i f t 

Kittanning,  Allegheny  River  at 

Knauertown,  French  Creek  at 


L 


Lackawanna  River  at  Archbald 

at  Carbondale 

at  Duryea 

near  Forest  City 

Lackawanna  River  at  Old  Forge 


. . . . ( 1 53  ) 
(52.  152) 
....(153) 
(56) 


....(154) 
(54,  154) 
....(154) 

::::;(7i) 

(66) 

(61) 

(71) 
(67) 


129 

129 


101 


137 

89 

71,  73 
118 


(51,  160) 

130 

130 

130 

130 

51,  130 
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Lackawaxen  River  at  Hawley 

at  Honesdale (i|2) 

at  Kimbles 

at  Rowland 

Lake  Erie  at  Erie (160) 

Lancaster,  Conestoga  Creek  at (65) 

Mill  Creek  at 


Landenberg,  East  Branch  White  Clay  Creek  at 
West  Branch  White  Clay  Creek  near 


Land  ingvi  1 le,  Schuylkill  River  at 

Langhorne,  Neshaminy  Creek  near (im) 

Lansdowne,  Cobbs  Creek  near 

Larke,  Clover  Creek  at 

Laurel  Hill  Creek  at  Ursina (74) 

Layfield,  West  Swamp  Creek  at 

LeBoeuf  Creek  near  Waterford .* 

Leechburg,  Kiskiminitas  River  at 

Leesport,  Schuylkill  River  at 

Lehigh  River  at  Catasaugua (43,  88,  156) 

at  Easton 

at  G1  endon (156) 

at  Leh  i ghton ( 1 56) 

near  Rockport (156) 

at  Stoddartsv i 1 le (43,  156) 

at  Tannery (43,  156) 

Lehighton,  Lehigh  River  at (156) 

Mahoning  Creek  at ....(l56) 

Lenhardtsv i 1 le.  Maiden  Creek  near 

Lenn i Mills,  Chester  Creek  at 

West  Branch  Chester  Creek  near 

Lewisburg,  Buffalo  Creek  at (155) 

West  Branch  Susguehanna  River  at (53,  NO,  152) 


Lewistown,  Juniata  River  at 

Juniata  River  near 

Lewisville,  Big  Elk  Creek  near 

Little  Elk  Creek  near 

Licking  Creek  near  Sylvan (77) 

Lititz  Creek  at  Oregon 

Little  Bald  Eagle  Creek  at  Tyrone (59) 

Little  Chickies  Creek  at  Mt.  Joy. 

Little  Clearfield  Creek  at  Dimeling (152) 

near  Glen  Richey (152) 

Little  Conemaugh  River  at  East  Conemaugh (71  ) 

Little  Conestoga  Creek  near  Safe  Harbor 


Little  Conneautee  Creek  near  Cambridge  Springs ,. . 

Little  Connoqueness i ng  Creek  at  Little  Connoqueness i ng. . . ( I 59) 

Little  Elk  Creek  near  Lewisville 

Little  Fishing  Creek  at  Eyers  Grove .....(52) 

Little  Juniata  Creek  at  Duncannon 


101 

101 

102 

68 

140 
129 
129 

I I 
105 
124 
136 

121 

141 
89 

109 

8 

104 

103 


103 


115 

125 

126 

56 

134 

135 
129 
129 

140 

136 

137 


140 

141 

129 

137 


158 
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Little  Juniata  River  at  Barree 135 

at  Pinecroft 135 

at  Spruce  Creek (59)  135 

near  Tyrone 135 

Little  Lehigh  River  at  Allentown (I57) 

near  Etrmaus, ( I 57) 

Little  Neshaminy  Creek  at  Hartsville 106 

Little  Neshannock  Creek  near  Neshannock  Falls (158) 

Little  Pine  Creek  at  Waterville (154,  155) 

Little  Schuylkill  River  at  Drehersville 23,  114 

at  Mol  i no (160) 

at  New  R i nggol  d 114 

at  Port  C 1 i nton 114 

at  South  Tamaqua 113 

at  Tamaqua (45.  160)  113 

Little  Shenango  River  at  Greenville (76,  158) 

above  Salem (158) 

Little  Sugar  Creek  at  Cochranton 142 

Lizard  Creek  near  Bowmanstown (157) 

Llewellyn,  West  Branch  Schuylkill  River 113 

Lock  Haven,  West  Branch  Susquehanna  River  at (108,  152)  53 

Locust  Creek  near  Tamaqua 114 

Lorane,  Antietam  Creek  near 117 

Lovelton,  North  Branch  Mehoopany  Creek  near (50) 

Loyalhanna  Creek  at  Kingston (71 ) 

Loyalsock  Creek  at  Loyalsock (57,  155) 

at  Montoursv i 1 le (155) 

Luthers  Mills,  Sugar  Creek  near (160) 

Luzerne,  Toby  Creek  at (51)  131 

Lycoming  Creek  near  Trout  Run (155) 

at  Will  iamsport (155) 

Lyndell,  East  Branch  Brandywine  Creek  at 128 

Marsh  Creek  near 128 

M 

Macoby  Creek  at  Greenlane.. 120 

Mahaffey,  Chest  Creek  at (152) 

Mahanoy  Creek  at  Dorns  ife 133 

near  Herndon (160) 

Mahantango  Creek,  East  near  Dalmatia (58)  133 

Mahoning  Creek  at  Danville 132 

at  Punxsutawney (70) 

Maiden  Creek  near  Lenhardtsvi  1 le 115 

near  Temple 115 

Mainland,  Skippack  -Creek  at 121 

Manatawny  Creek  near  Manatawny 117 

at  Pottstown 118 

Manchester,  West  Conewago  Creek  at ..(64) 

Mansfield,  Tioga  River  at (160) 

Marcus  Hook,  Naaman  Creek  near 126 
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Marcus  Hook  Creek  at  Trainer 

Marietta,  Susquehanna  River  at 

Marklesburg,  Great  Trough  Creek  near 

Markleton,  Casselman  River  at.... 

Marsh  Creek  at  Anson ia. 

at  Pennsylvania  State  Line 

near  Lyndel  1 

Marshalls  Creek  at  Marshalls  Creek 

Martins  Creek  at  Martins  Creek..... 

Martinsdale,  Conestoga  Creek  at 

Mauch  Chunk,  Nesquehoning  Creek  near.... 

Mayburg,  Tioresta  Creek  at 

McGees  Mills,  West. Branch  Susquehanna  at..... 
McKees  Half  Falls,  West  Mahantango  Creek  near 

Meadville,  Cussewago  Creek  at 

French  Creek  at 

Media,  Crum  Creek  near..... 

Ridley  Creek  near 

Mehoopany  Creek,  North  Branch  near  Lovelton.. 

Menges  Mill,  Codorus  Creek  near 

Oi  1 Creek  at 

Mercer,  Cool  Spring  Creek  at 

Middle  Creek  near  Selinsgrove. 

Middle  Fork  Sugar  Creek  near  Brad  ley town. ... . 

Middleport,  Schuylkill  River  at 

Middletown,  Swatara  Creek  near 

Miffl intown,  Juniata  River  at 

Mill  Creek,  Juniata  River  at 

Mill  Creek  at  Bristol.. 

Mill  Creek  at  Erie..... 

Mill  Creek  near  Gladwyne 

Mill  Creek  at  Lancaster 

Mill  Creek  at  Port  Carbon 

Mill  Hall,  Fishing  Creek  at 

Millersburg,  Wiconisco  Creek  at... 

Millerstown,  Cocolamus  Creek  near 

Mi  1 lersvi 1 le,  Conestoga  Creek  near..... 

Minersville,  West  Brancn  Schuylkill  River  at., 

Moffats  Mill,  Raccoon  Creek  at 

Molino,  Little  Schuylkill  River  at 

Monocacy,  Schuylkill  River  at 

Monocacy  Creek  at  Bethlehem 

Monocacy  Creek  near  Monocacy 

Monocacy  River  at  Bridgeport,  Md 

at  Pennsylvania  State  Line 

Monongahela  River  at  Braddock 

at  Charleroi 

at  Greensboro 

Monroeton,  Towanda  Creek  near 

Montoursvi 1 le,  Loyalsock  Creek  at 

Morrisville,  Delaware  River  at 


.(50) 

.(61) 

.(74) 

(1541 

.(78) 


(156) 

.(68) 

(152) 


.(50) 

(160) 

(160) 

(158) 


(79) 


(154) 

(160) 

.(62) 


.(76) 

(160) 


(44,  157) 


(77) 

(72) 

(72,  126) 

(72) 

(50) 

....(155) 
.(42,  84) 


126 

130 

136 


128 

102 

102 

138 


133 

141 

141 

124 

125 


132 

142 

107 

137 

135 

134 

105 

122 
140 
1 12 


137 

139 

112 


1 10 

117 

147 


92 
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Mortonville,  West  Branch  Brandywine  Creek  at 126 

Moshannon,  Black  Moshannon  Creek  near (I53) 

Moshannon  Creek  at  Osceola  Mills (54) 

near  Moshannon (153) 

Mosquito  Creek  at  Karthaus (153) 

Mount  Carbon,  Schuylkill  River  at 107 

Mount  Joy,  Little  Chickies  Creek  at 137 

Mount  Union,  Juniata  River  at 134 

Muddy  Creek  at  Hinkletown 140 

near  Homevi  lie 140 

Muddy  Creek  near  Cambridge  Springs 141 

Muncy  Creek  near  Muncy (155) 

at  Sonestown (57,  155) 


N 


Naaman  Creek  near  Marcus  Hook 126 

Narrowsburg,  N.  Y. , Delaware  River  at 101 

Natrona,  Allegheny  River  at (67) 

Nescopeck  Creek  at  Nescopeck (160)  131 

Neshaminy  Creek  near  Edison 105 

at  Hulmevi  lie 106 

at  Croydon 106 

near  Langhorne ....(44)  105 

Neshannock  Creek  at  Neshannock  Falls (153) 

at  New  Castle (158) 

Nesquehoning  Creek  at  Mauch  Chunk (158) 

New  Brighton,  Beaver  River  at (130,  158)  97 

New  Castle,  Big  Run  at (158) 

Mahoning  River  at (158) 

Neshannock  Creek  at (158) 

Shenango  River  at (158) 

New  Danville,  Conestoga  Creek  near 139 

New  Hope,  Inghams  Spring  Creek  at 105 

Pidcock  Creek  near 105 

Newport,  Buffalo  Creek  at 137 

Juniata  River  at (59)  61,  135 

New  Ringgold,  Little  Schuylkill  River  at 114 

New  Salem,  South  Branch  Codorus  Creek  near (160) 

Newtown  Square,  Crum  Creek  near 124 

Newville,  Big  Spring  near (63) 

Norristown,  Stony  Creek  at 122 

Northampton,  Hokendauqua  Creek  at (157) 

North  Bald  Eagle  Creek  at  Beech  Creek  Station (55,  154) 

North  Branch  Mehoopany  Creek  near  Lovelton (50) 

Northkill  Creek  near  Bernville 116 

Northeast  Branch  Perkiomen  Creek  near  Bergey 121 

near  Schwenkville 121 

Northwest  Branch  Perkiomen  Creek  near  Greenlane 119 

Norwegian  Creek  at  Pottsville 112 
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Oaks,  Perkiomen  Creek  at 119 

Octoraro  Creek  near  Glen  Roy 140 

Ohio  River  Basin (66)  70,  141 

Ohio  River  at  Ambridge (124)  78 

at  Sewickley ...(67,  149)  77 

at  South  Heights (122)  76 

Oil  Creek  at  Menges  Mills (160) 

at  Rousevi  lie (68) 

Old  Forge,  Lackawanna  River  at 51,  130 

Olmstead  Mill,  Yellow  Breeches  Creek  at (63) 

Orangeville,  Pymatuning  Creek  at (158) 

Oregon,  Conestoga  Creek  at 138 

Cacal  ico  Creek  near 140 

Lititz  Creek  at 140 

Osceola  Mills,  Moshannon  Creek  at (54,  153) 

Osgood,  Crooked  Creek  near (158) 

Otter  Creek  at  Mercer (158) 

Ottsville,  Tinicum  Creek  near 104 


P 


Palmerton,  Aquashicola  Creek  at 

Panther  Creek  at  Tamaqua 

Parker  Ford,  Pigeon  Creek  at 

Parryville,  Pohopoco  Creek  near 

Patton,  Chest  Creek  at 

Paxton  Creek  near  Penbrook 

Penbrook,  Paxton  Creek  near 

Penfield,  Bennett  Branch  S i nnemahon ing  Creek  at.. 

Penn  Creek  at  Penns  Creek 

Penns  Creek,  Penn  Creek  at 

near  Sel insgrove 

Pennsylvania  State  Line,  Conococheague  Creek  near 

Marsh  Creek  at 

Monocacy  River  at 

Rock  Creek  at 

Pennypack  Creek  at  Philadelphia 

Perkiomen  Creek  at  Collegeville 

Perkiomen  Creek  at  Gratersford 

near  Greenlane 

at  Oaks 

at  Rahns 

Perkiomen  Junction,  Pickering  Creek  near 

Petersville,  Hokendauqua  Creek  at.. 

Philadelphia,  Frankford  Creek  at  Bridge  Street... 

Pennypack  Creek  at 

Poquess ing  Creek  at 

Schuylkill  River  at  Belmont  Filter  Plant 


(157) 


(43,  156) 
....(152) 
.....(63) 

(63) 

....(153) 

(57) 

(57) 


(45) 


(157) 


(96) 


I 15 
118 


132 


107 
120 
I 19 
I 19 
120 
120 
119 

107 

107 

106 

20 
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Schuylkill  River  at  Girard  Avenue 

Schuylkill  River  at  Passayunk  Avenue.. 

Wissahickon  Creek  at 

Phoen ixvi 1 le,  French  Creek  at 

Pickering  Creek  near 

Pickering  Creek  near  Perkiomen  Junction.... 

near  Phoen ixv i 1 le 

Pidcock  Creek  near  New  Hope 

Pigeon  Creek  at  Parker  Ford 

Pine  Creek  between  Barnesville  and  Hometown 

Pine  Creek  at  Ansonia 

at  Avis 

at  Cedar  Run 

at  Waterv i 1 le 

Pinecroft,  Little  Juniata  River  at 

Piney,  Clarion  River  near 

Pipersville,  Tohickon  Creek  near 

Plymouth  Creek  at  Conshohocken 

Pocono  Creek  at  Stroudsburg 

Pohopoco  Creek  near  Carbon 

at  Parryvi  lie - 

Point  Pleasant,  Tohickon  Creek  at 

Poquessing  Creek  at  Philadelphia 

Portage  Creek  at  Emporium  Junction 

Port  Allegheny,  Allegheny  River  at 

Port  Carbon,  Schuylkill  River  at 

Mill  Creek  at 

Port  Clinton,  Schuylkill  River  at 

Little  Schuylkill  River  at 

Port  Kennedy.  Schuylkill  River  at 

Trout  Creek  near 

Port  Matilda,  North  Bald  Eagle  Creek  at 

Port  Royal,  Tuscarora  Creek  near 

Potomac  River  Basin 

Pottstown,  Schuylkill  River  at 

Manatawny  Creek  at 

Pottsville,  Norwegian  Creek  at 

Schuyi ki 1 1 R i ver  at 

Tumbl  i ng  Run  near 

Prospect  Park,  Darby  Creek  near 

Punxsutawney , Mahoning  Creek  at 

Pymatuning  Creek  at  Orangeville 

Pymatuning  Dam,  Shenango  River  at 


....(154) 
....(154) 
(56,  154) 
....(154) 


(*^4) 


....(156) 
(43,  156) 


(153) 

(160) 


,...(154) 

(61) 

(77) 

(45,  92) 


(*^5) 


.(70) 

(158) 

(158) 


Q 


Quakake  Creek  near  Hudsondale (156) 

tributary  of,  at  Hudsondale (156) 

Quakertown,  Tohickon  Creek  near 


112 
1 12 
123 
118 
I 19 
119 
I 19 

105 
I 18 
114 


135 

86 

105 

122 

102 


105 

106 


107 
112 
107 
I 14 


122 

137 
143 
17 
I 18 
I 12 
107 
112 
124 


104 
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Raccoon  Creek  at  Moffats  Mill ...(76) 

Rahns,  Perkiomen  Creek  at 

Raymond  Kill  at  Raymond  Kill 

Raystown  Branch  Juniata  River  at  Everett 

near  Huntingdon 

at  Saxton (60) 

Reading,  Angelica  Creek  at 

Schuylkill  River  at  Reading.... 

near  Reading 

Redbank  Creek  at  St.  Charles. (69) 

Red  Clay  Creek,  East  Branch  at  Kennett  Square 

West  Branch  near  Kennett  Square 

Redstone  Creek  at  Waltersburg (73) 

Reedsville,  K ishacoqu  i 1 las  Creek  at (6l) 

Renfrew,  Thorn  Creek  near (159) 

Renova,  West  Branch  Susquehanna  River  at (53),  (152) 

Young  Womans  Creek  near (154) 

Richmot''.d,  Delaware  River  at (42,  88) 

Ridley  Creek  at  Chester 

near  Gradyv i 1 le 

near  Med ia 

at  Moy Ian (46) 

near  Will  is  town 

Riegelsvi 1 le.  Cooks  Creek  near 

Rimer,  Allegheny  River  near ..(66) 

Rock  Creek  at  Pennsylvania  State  Line (78) 

Rock  Spring  near  Bellefonte (55) 

Rockport,  Lehigh  River  near (156) 

Rouseville,  Oil  Creek  at (68) 

Rowland,  Lackawaxen  River  at 

Russell,  Conewango  Creek  at •■(67) 


S 


Sacony  Creek  at  Virginville 

Safe  Harbor,  Conestoga  Creek  at 

Little  Conestoga  Creek  near 

Sagerstown,  Woodcock  Creek  near 

St.  Charles,  Redbank  Creek  at (69) 

St.  Lawrence  River  Basin (79) 

St.  Petersburg,  Clarion  River  at ...(69) 

Salem,  Little  Shenango  River  above (158) 

Sanatoga,  Schuylkill  River  at 

Sandy  Run  at  Fort  Washington 

Saucon  Creek  at  Hellertown 

Saxton,  Raystown  Branch  Juniata  River  at (60) 
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120  I 
102  ' 
136 
64,  136 
136 
117 
109 
109 


129 

129 


137 


33 

125 

125 

125 

125 

104 


102 


115 

140 

140 

141 


110 

123 

136 
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Schuylkill  River  at  Auburn (160) 

Belmont  Filter  Plant,  Philadelphia 

at  Berne 

at  Birdsboro 

at  Conshohocken 

at  Hamburg (160) 

at  Land  ingvi  lie.. 

at  Lees  port 

at  Midd leport 

at  Monocacy 

at  Mount  Carbon 

at  Philadelphia. (96) 

at  Phoen ixvi lie 

below  French  Creek  at  Phoen ixvi lie 

at  Port  Carbon 

at  Port  Cl  inton 

at  Port  Kennedy 

at  Pottstown (45,  92) 

at  Pottsvi  lie (45) 

at  Reading 

near  Read  i ng 

at  Sanatoga. 

at  Stowe 

Schuylkill  River,  Little  at  Drehersville 


Little,  at  Mol  ino ( |60) 

at  Tamaqua (45,  |60) 


Schwenksvi I le.  Northeast  Branch  Perkiomen  Creek  near 


Scotts  Creek  near  Tullytown 

Selinsgrove,  Penns  Creek  near 

Middle  Creek  near 

Seward,  Conemaugh  River  at (70) 

Sewickley,  Ohio  River  at (67,  149) 

Shamokin  Creek  at  Sunbury ...(I60) 

at  Weigh  Scale (58) 

Shannopin,  Dunkard  Creek  at (73) 

Sharpsburg,  Allegheny  River  at 

Sharpsville,  Shenango  River  at (75,  158) 

Shenango  River  at  Sharpsville (75,  158) 

Sherman  Creek  at  Duncannon 

at  Shermansdale (62) 

Shermansdale,  Sherman  Creek  at (62) 

Shickshinny,  Susquehanna  River  at 

Shickshinny  Creek  at  Shickshinny 

Shoemakers,  Bushkill  Creek  at (42) 

Shohola  Creek  at  Shohola 

Sinnemahoning,  First  Fork  at (153) 

Groves  Run  at (153) 

Sinnemahoning  Creek  at (54,  153) 

Sinnemahoning  Creek  at  Keating (153) 

at  Sinnemahoning (54,  153) 

Bennett  Branch  at  Penfield (153) 

Sinnemahoning  Portage  Creek  at  Emporium  Junction (153) 


13 

20 

17,  108 
109 

I I I 
108 

1 1 

109 
107 

1 10 
107 
112 

I I I 
III 
107 
107 
1 1 1 

17 

107 

109 

109 

1 10 
1 10 
23 


121 

105 

132 

132 

77 

132 

74 


137 


130 

131 
102 
102 
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Skippack  Creek  near  Collegeville ^2\ 

at  Mainland |2| 

Slippery  Rock  Creek  near  Slippery  Rock (159) 

at  Wurtemburg (159) 

Solomon  Creek  at  Wilkes-Barre (51  j 

Sonestown,  Muncy  Creek  at (57^  155) 

South  Branch  of  Codorus  Creek  near  York (65^  160) 

South  Branch  French  Creek  near  Coventryv i 1 le ||8 

South  Branch  French  Creek  near  Union  City im 

South  Fork  Tenmile  Creek  at  Jefferson (73) 

South  Heights,  Ohio  River  at (122)  76 

South  Tamaqua,  Little  Schuylkill  River  at ||3 

Spring  Creek  near  Axemann (55^  isq) 

Springtown,  Cooks  Creek  near |oq 

Crum  Creek  at |2q. 

Spruce  Creek,  Little  Juniata  River  at (59)  135 

Spruce  Grove,  West  Branch,  Octoraro  Creek  near |qo 

Standing  Stone  Creek  near  Huntingdon (60)  136 

State  College,  Thompson  Spring  at (55) 

State  Line,  Conococheague  Creek  near (77) 

Monocacy  River  at (77) 

Sterling  Run,  Driftwood  Branch  Sinnemahoning  Creek  at(5i|,  153) 

Still  Creek  one-third  mile  south  of  Ginthers 114 

Stoddartsvi  1 le,  Lehigh  River  at (43,  156) 

Stony  Creek  near  Dauphin (62) 

Stony  Creek  at  Ferndale (70) 

Stony  Creek  at  Norristown.. 122 

Stoverstown,  Codorus  Creek  near (160) 

Stowe,  Schuylkill  River  at..... 110 

Stroudsburg,  Brodhead  Creek  at 102 

Pocono  Creek  at 102 

Sugars  Bridge,  East  Branch  Brandywine  Creek  near 128 

Valley  Creek  near 129 

Sugar  Creek  near  Luthers  Mill.... (160) 

at  Sugurcreek 142 

Sumneytown,  Unami  Creek  near 121 

Sunbury,  Susquehanna  River  at (47) 

Susquehanna  River  Basin (98)  25,  130 

Susquehanna  River  at  Danville (102,  132)  28 

at  Falls (47,  98)  27 

at  Harrisburg (48,  104,  138)  41 

at  Marietta (50)  130 

at  Shickshinny 130 

at  Sunbury (47) 

at  Towanda (47) 

at  Wilkes-Barre.... (47) 

West  Branch  at  Barnesboro (150) 

at  Bower (52,  152) 

at  Coudley -.....( I 52) 

at  Karthaus (52,  152) 

at  Lew  is  burg (53,  NO,  152)  56 

at  Lock  Haven (152,  108)  53 


j 
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at  McGees  Mill (152) 

at  Renovo (53^  152) 

at  Wi  1 1 iamsport (53’  152) 

Sutersville,  Youghiogheny  River  at ••(74)  95 

Swatara  Creek  at  Harper  Tavern.. (64)  137 

near  Hummel stown 1 37 

near  Middletown 107 


T 


Tamaqua,  Little  Schuylki  1 1 River  at (1^5,  I6O)  ||3 

Locust  Creek  near.... I|t| 

Panther  Creek  at 115 

Tannery,  Lehigh  River  at (i|3,  isej  |03 

Tatamy,  Bushkill  Creek  at 103 

Temple,  Maiden  Creek  near 1 15 

Tenmile  Creek,  South  Fork  at  Jefferson (73) 

Three  Springs,  Aughwick  Creek  near (61)  I36 

Thorn  Creek  near  Renfrew (159) 

Tinicum  Creek  near  Ottsville 104 

at  Tin  icum lOq 

Tioga  River  at  Mansfield (160) 

Tionesta  Creek  at  Mayburg (68) 

Toby  Creek  at  Luzerne (51)  |3| 

Tobyhanna  Creek  near  Blackslee  Corners (156) 

Tohickon  Creek  near  Pipersville (44)  105 

near  Quakertown 104 

' at  Tohickon 104 

at  Point  Pleasant 105 

Towanda,  Susquehanna  River  at (47) 

Towanda  Creek  near  Monroeton (50) 

Trafford,  Turtle  Creek  at (75) 

Trainer,  Marcus  Hook  Creek  at... 126 

Trout  Creek  near  Port  Kennedy 122 

Trout  Run,  Lycoming  Creek  near (57) 

Tullytown,  Scotts  Creek  near 105 

Tulpehocken  Creek  near  Bernville 116 

at  West  Bridgeport 116 

Tumbling  Run  near  Pottsville 112 

Tunkhannock  Creek  at  Dixon (50) 

Turtlepoint,  Allegheny  River  at (160) 

Tuscarora  Creek  near  Port  Royal (61)  137 

Tyrone,  Little  Bald  Eagle  Creek  at (59)  136 

Little  Juniata  River  near 135 

U 

Unami  Creek  near  Sumneytown 121 

Union  City,  South  Branch  French  Creek  near 141 

Union  Grove,  Conestoga  Creek  at 138 

Ursina,  Laurel  Hill  Creek  at (74) 

Utica,  French  Creek  at (69) 
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Valley  Creek  near  Sugars  Bridge 

at  Val ley  Forge 

Valley  Forge,  Valley  Creek  at 

Vandergrift,  Kiskiminetas  River  at (7l) 

Venango,  French  Creek  at (68) 

Vernfield,  Indian  Creek  near 

Virginville,  Sacony  Creek  at 


129 

121 

121 


121 

115 


W 


Waltersburg,  Redstone  Creek  at (73) 

Wampum,  Beaver  River  at (75,  158) 

Wapwaliopen  Creek  near  Wapwallopen (51) 

Warren,  Allegheny  River  at 

Waterford,  LeBoeuf  Creek  near 

Waterville,  Little  Pine  Creek  at (15*1,  155) 

Wawa,  Chester  Creek  at 


Wawaset,  East  Branch  Brandywine  Creek  near...., 

West  Branch  Brandywine  Creek  near. 

Waynesboro,  Antietam  Creek  at 

Antietam  Creek  near.... 

Weatherly,  Black  Creek  at (156) 

Weaver  land,  Conestoga  Creek  at.. 

Weigh  Scale,  Shamokin  Creek  at (58) 

West  Branch  Brandywine  Creek  at  Cedar  Knoll 

at  Coatesvi  lie (16) 

at  Mortonv i 1 le. 

near  Wawaset 

West  Branch  Chester  Creek  near  Lenni  Mills 

West  Branch  Little  Schuylkill  River  at  Ginthers 

West  Branch  Octoraro  Creek  near  Spruce  Grove 

West  Branch  Red  Clay  Creek  near  Kennett  Square 


West  Branch  Schuylkill  River  at  Cressona 

at  Minersvi  lie 

at  Llewellyn 

West  Branch  Susquehanna  River  at  Barnesboro (150) 

at  Bower (52,  152) 

at  Coudley (152) 

at  Karthaus (52,  152) 

at  Lewisburg (53,  110,  152) 

at  Lock  Haven (iPS,  152) 

at  McGees  Mill (152) 

at  Renovo (53,  152) 

at  Williamsport (53,  152) 


West  Branch  White  Clay  Creek  near  Landenberg 

West  Bridgeport,  Tulpehocken  Creek  at 

West  Conshohocken,  Gulph  Creek  near 


131 
70 
111 

125 
128 

126 
145 

145,  146 

138 

132 
126 
126 
126 
126 


140  : 

129  * 

113 
112 
113 


56 

53 


129 

116 

122 
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West  Conewago  Creek  near  Manchester 

West  Creek  at  Emporium.... 

West  Hickory,  Allegheny  River  at 

West  Mahantango  Creek  near  McKees  Half  Falls 

West  Nanticoke,  Harvey  Creek  at 

West  Overbrook,  Cobbs  Creek  at 

Westport,  Kettle  Creek  at 

West  Reading,  Wyomissing  Creek  at 

West  Swamp  Creek  near  Delphi 

at  Layfield 

Westtown,  Chester  Creek  near 

White  Clay  Cree,  East  Branch  at  Landenberg 

West  Branch  near  Landenberg 

White  Deer  Creek  at  White  Deer 

Whitemarsh,  Wissahickon  Creek  at.. 

Wiconisco  Creek  near  El  izabethvi  1 le 

at  Mi  1 lersburg 

Wild  Creek  at  Hatchery 

Wilkes-Barre,  Solomon  Creek  at 

Susquehanna  River  at 

Williamsburg,  Frankstown  Branch  Juniata  River  at 

Williamsport,  Lycoming  Creek  at 

West  Branch  Susquehanna  River  at 

Willistown,  Ridley  Creek  near 

Wilmington,  Delaware,  Brandywine  Creek  at 

Wissakicken  Creek  near  Fort  Washington 

at  Philadelphia 

at  Whitemarsh 

Wolf  Creek  near  Slippery  Rock 

Woodcock  Creek  near  Sagerstown 

Wurtemburg,  Slippery  Rock  Creek  at 

Wyomissing  Creek  at  West  Reading 


.(64) 

(153) 

.(66) 


(154) 


(155) 


....(160) 

....(156) 

(51) 

(47) 

.....(58) 
....(155) 
(53,  152) 


....(159) 

(76^159’) 


Y 

Yellow  Breeches  Creek  at  Olmstead  Mill 

Yellow  Creek  near  Hopewell 

York,  Codorus  Creek  near 

South  Branch  Codorus  Creek  near.. 
Youghiogheny  River  at  Connel Isv i 1 le. . . 

at  Sutersv i 1 le 

Youngsville,  Brokenstraw  Creek  at 

Young  Womans  Creek  near  Renovo 


(63) 

....(160) 
(64,  160) 
(65,  160) 

(74) 

(74) 

(68) 

....(154) 


133 

131 

124 

1 16 
121 
121 

125 
129 
129 

122 

133 


134 


125 

127 

122 

123 

122 

141 

116 


67 

95 
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Information  on  the  quality  and  quantity  of  water 
in  Pennsylvania  can  be  obtained  from  the  following 
sources  - 

Chemical  Character  of  Surface  Waters 

1.  Pennsylvania  Department  of  Commerce 
State  Plann ing  Board 

Room  129  Capitol  Building 
Harrisburg,  Pennsylvania 

Sanitary  Quality  of  Water 

2.  Pennsylvania  Department  of  Health 
Bureau  of  Sanitary  Engineering 
534  South  Office  Building 
Harrisburg,  Pennsylvania 

Ground  Water  Supplies 

3.  Pennsylvania  Department  of  Internal  Affairs 
Bureau  of  Topographic  and  Geologic  Survey 
603  South  Office  Building 

Harrisburg,  Pennsylvania 

Stream  Flow  Records 

4.  Pennsylvania  Department  of  Forests  and  Waters 
Bureau  of  Waters,  Division  of  Hydrography 
489  Education  Building 

Harrisburg,  Pennsylvania 

Precipitation  Records 

5.  United  States  Weather  Bureau 
Harrisburg  State  Airport 
New  Cumberland,  Pennsylvania 


SELECTED  PUBLICATIONS  OF  THE  PENNSYLVANIA 
STATE  PLANNING  BOARD 

Publication 

No. 

*1 — Preliminary  Report.  682  pages.  1 52  charts,  De- 
cember, 1934. 

*10 — Drainage  Basin  Study.  3 vols.,  611  pages,  1937. 

15 —  Recent  Industrial  Trends  and  New  Employment 
Opportunities  in  Pennsylvania. 

16 —  Retail  Trade  in  Pennsylvania,  1946. 

17 —  Industrial  Utility  of  Water  in  Pennsylvania.  Chem- 
ical Character  of  Surface  Water,  1944  to  1946, 
1947. 

18 —  ^The  Pennsylvania  Zoning  Primer  (Revised),  1948. 

19 —  Local  Powers  for  Community  Development,  1948. 

20 —  A Pennsylvania  Recreation  Manual,  1949. 

21 —  Planning  and  Zoning  Powers  and  Procedures  In 
Pennsylvania,  1949.  Vol.  1.  (Townships  of  the 
Second  Class,  Counties,  Regions.) 

22 —  Planning  and  Zoning  Powers  and  Procedures  in 
Pennsylvania,  1950.  Vol.  2.  (Cities,  Boroughs, 
First  Class  Townships.) 

These  publications  may  be  seen  in  representative  public  libraries.  A limited 
number  of  those  listed  are  available  for  distribution  until  the  present  supply 
is  exhausted.  Those  marked  with  an  asterisk  are  now  out  of  print. 

The  following  issues  of  Pennsylvania  Planning  are  still  avail- 
able. 

Local  Tax  Rates,  May- June,  1940. 

Community  Self-Appraisal  (Revised  Edition),  April, 
1942. 

Planning  and  Zoning  Progress  in  Pennsylvania,  July, 
1942. 

Population,  October,  1942. 

Handicrafts  in  Post-War  Planning,  May,  1943. 

Plastics,  July,  1943. 

Air  Photographs,  February,  1944. 

Light  Metals  and  Stainless  Steel,  August,  1944. 

Topographic  Mapping  Needs,  February,  1945.  (For 
limited  technical  distribution.) 

Community  Action  for  Local  Self  Development,  July, 
1 945. 

Conservation,  August,  1 945. 

Forest  Resources,  November,  1946. 

Soil  Conservation,  September,  1947. 

Minerals  Conservation,  December,  1948, 

Know  Your  Pennsylvania,  September,  1949. 

Comparative  County  Data,  August,  1950. 
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STATE  PUNNING  BOARD 
DEPARTMENT  OF  COMMERCE 
HARRISBURG,  PENNSYLVANIA 


AERUL  PHOTOGRAPHS  ^ m MAPS 

Rfeny  counties  are  planning  to  use  aerial 
photography  for  tax  assessment  purposes  as 
suggested  in  Act  594  of  the  1951  Legislative 
Session,  The  Act  declares  that  the  Board  for 
the  Assessment  and  Revision  of  Taxes  in  counties 
of  the  fourth,  fifth,  sixth,  seventh  and  eighth 
class  shall  have  the  power  and  it  shall  be  its 
duty  to  ’’Establish  a permanent  system  of  records 
consisting  of  tax  maps,  property  record  cards 
and  property  owners’  index  '*(1)  Tax  maps 

of  the  entire  county  drawn  to  scale  or  aerial 
maps,  which  maps  shall  indicate  all  property 
and  lot  lines,  set  forth  dimensions  or  areas, 
indicate  whether  the  land  is  improved  and 
identify  the  respective  parcels  or  lots  by  a 
system  of  numbers  or  symbols  and  numbers  where- 
by the  ownership  of  such  parcels  and  lots  can 
be  ascertained  by  reference  to  the  property 
record  cards  and  the  property  owners’  index,” 

The  Act  authorizes  the  Board,  which  is  composed 
of  the  county  commissioners,  to  appoint  a Chief 
Assessor  and  other  staff  employees  and  to  enter 
into  such  contracts  as  may  be  necessary  to 
establish  the  Permanent  Record  System, 

The  State  Planning  Board  has  prepared  the 
following  outline  for  the  information  of  county 
commissioners,  as  to  the  present  status  of  the 
air  photography  program,  methods  for  utilizing 
aerial  maps  or  photographs  for  tax  maps  and 
suggestions  concerning  the  collection  and 
recording  of  data. 

Methods  and  suggestions  contained  in  this 
outline  are  based  upon  fifteen  years  of  aerial 
photograph  usage,  inclxading  close  cooperation 
with  the  several  counties  of  Pennsylvania  which 
have  used  aerial  photographs  in  various  phases 
of  tax  assessment  work, 

I,  Utilization  of  Aerial  Photographs 

Aerial  photographs  taken  by  mapping  cameras  can  be  used  for 

preparing  tax  assessment  maps.  The  average  sized  county  would  require 

several  hundred  separate  overlapping  photographs.  For  tax  map  purposes 
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such  photographs  may  be  used  in  any  of  three  different  ways  - 

(1)  Line  maps  may  be  constructed  from  aerial 
photographs, 

(2)  The  separate  air  piiotographs  may  be  fitted 
together  and  then  re photographed  as  a composite  or 
mosaic. 

The  separate  photographs,  enlarged  to  a 
convenient  scale  and  with  the  enlarging  done  with 
particular  care  as  to  accuracy  (referred  to  as 
”ratioed”  enlargements),  may  be  used  as  tax  maps 
and  property  lines  drawn  directly  upon  them. 

Each  of  these  three  methods  of  use  is  presented  in  more  detail 
in  the  next  three  paragraphs  of  this  memorandum, 

II.  Drafted  Line  Maps 

The  drafting  of  accurate  base  maps  from  aerial  photographs 
requires  the  use  of  complex  plotting  instruments.  Although  there  are 
several  general  types  of  instruments  available,  they  all  use  stereo-pairs 
of  aerial  photographs  which  are  projected  to  form  three-dimensional  models 
of  the  area.  These  projected  models  are  viewed  in  the  optical  system  of 
the  instrument,  A floating  dot  in  the  optical  system  can  be  moved  around 
the  model  and,  through  a mechanical  linkage  a pencil  or  pen  traces  its 
movements  upon  a sheet  of  drawing  paper.  The  property  boundaries,  highways 
and  other  data  can  be  transferred  from  the  optical  model  to  the  drawing 
paper  at  the  desired  scale  to  form  a line  map.  Most  of  the  plotting 
Instruments  require  special  aerial  photographs  designed  for  the  instrument 
which  is  being  used. 
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There  are  several  organizations  in  Pennsylvania  which  specialize 
iif  the  preparation  of  maps  from  aerial  photographs.  These  organizations, 
using  the  plotting  instruments  and  skilled  technical  personnel  necessary, 
can  draft  accurate  tax  assessment  maps.  The  plotting  instruments  used 
are  complex  and  expensive.  Most  organizations  schedule  their  use  for 
many  months  adhead  and  they  are  commonly  used  from  15  to  24  hours  each 
day.  All  of  the  various  phases  of  the  mapping  are  carried  on  by  them 
under  controlled  conditions.  The  tax  maps  are  delivered  complete  in 
every  detail.  Such  services,  however,  are  costly  and  many  counties  may 
feel  that  they  cannot  afford  to  have  the  job  done  in  this  manner. 

Some  engineers  or  surveyors  may  be  interested  in  undertaking 
the  construction  of  tax  maps  for  counties.  If  the  tax  maps  are  to  be 
based  on  aerial  photographs  they  would  probably  contract  v/ith  an  aerial 
photographic  company  to  perform  certain  phases  of  the  mapping  work.  Such 
an  arrangement  could  produce  a satisfactory  end  result,  but  the  accuracy 
attainable  would  probably  be  considerably  less  than  would  be  secured 
through  concentrating  the  responsibility  in  one  firm  which  was  equipped 
with  the  complex  equipment  referred  to  above,  A county  should  obtain 
expert  technical  advice  before  contracting  for  tax  maps  with  organizations 
which  are  not  experienced  in  all  phases  of  the  work. 

Counties  entering  into  contracts  for  the  preparation  of  tax 
maps  should  know  vjhat  the  completed  tax  maps  will  cost  them,  how  accurate 
they  will  be,  exactly  what  services  the  contractor  will  perform,  the  names 
and  facilities  of  all  subcontractors  and  what  portions  of  the  over-all 
job  will  remain  to  be  done  by  county  employees. 
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In  general,  because  of  the  high  cost  involved,  the  preparation 
of  drafted  line  maps  from  aerial  photographs  is  not  recommended  for  tax 
map  purposes, 

III,  Aerial  Photograph  Mosaics 

The  fitting  together  of  portions  of  the  photographs  to  form  a 
single  composite  or  mosaic  is  a tedious  task  and  also  requires  the  use  of 
special  equipment.  Each  individual  print  must  be  tailor-made  to  fit  a 
certain  predetermined  spot  and  developed  to  the  proper  tone.  The  mosaic 
is  built  up  in  rectangular  sections  and  each  one  fits  tightly  against 
adjoining  sections.  Mosaics  for  tax  assessment  maps  decrease  the  number 
of  prints  required  but  the  different  shadow  lengths  and  shadow  directions 
on  each  section  often  makes  the  interpretation  of  detail  difficult. 

Although  mosaics  serve  many  useful  purposes,  their  use  for 
tax  assessment  maps  is  not  usually  recommended, 

IV,  Ratloed  Enlargements 

Ratioed  enlargements  at  suitable  scales  can  be  used  as  tax 
assessment  maps,  particularly  for  rural  and  suburban  areas.  As  is  indicated 
in  later  portions  of  this  memorandum,  they  may  be  sv^jpleraented  by  block  and 
lot  maps  or  special  large-scale  aerial  photographs  in  urban  portions  of 
the  county. 

The  use  of  ratioed  enlargements  is,  in  most  cases,  recommended 
as  the  most  economical  and  satisfactory  means  of  securing  tax  maps  in 
accordance  with  the  requirements  of  Act  594  of  the  1951  Legislative  Session, 
The  remainder  of  this  memorandum  is  largely  devoted  to  the  methods  of 
securing  and  utilizing  such  ratioed  enlargements  for  this  purpose. 


5 


V#  Photographs  Presently  Available 

State-wide  aerial  photography  first  became  available  in  1938- 
1939  as  the  result  of  a cooperative  State-federal  program  sponsored  by  the 
State  Planning  Board.  Some  of  this  early  photography  has  been  used  by 
County  Commissioners  as  the  basis  for  tax  maps  with  satisfactory  results 
and  at  a very  moderate  cost.  However,  during  the  intervening  years  ex- 
tensive changes  in  land-use  have  made  this  first  photography  obsolete  in 
many  areas.  Accordingly,  a second  cooperative  program  was  instituted 
and  is  now  nearing  completion. 

These  modern  aerial  photographs  are  now  available  at  reasonable 
cost  for  all  but  14  counties.  These  14  counties,  originally  photographed 
in  1938-1939,  will  be  rephotographed  this  year  under  the  current  cooperative 
State-federal  program.  A list  of  counties,  the  dates  when  they  were 
photographed  and  other  pertinent  data  are  contained  in  Appendix  A. 

VI.  Type  of  Photography 

For  most  counties  panchromatic  photography  was  used  for  the 
present  State-federal  program  of  aerial  photography.  This  is  the  same 
type  of  film  as  is  ordinarily  used  for  amateur  and  news  photographs.  In 
counties  which  are  largely  forested,  and  in  which  there  is  a large 
proportion  of  evergreen  trees,  infra-red  film  was  used.  The  infra-red  film 
separates  the  various  shades  of  green  so  that  forest  types  can  be  recognized 
on  the  prints.  Highways,  water,  wet  spots  and  shadows  all  appear  very  dark 
on  photographs  printed  from  infra-red  film.  For  tax  assessment  maps  they 
are  not  so  good  as  panchromatic  photographs,  although  they  are  usable. 

All  of  the  new  photography  is  taken  upon  9x9  inch  negatives, 
each  covering  an  area  approximately  15,000  feet  square.  The  scale  of  the 
negatives  is  approxitflately  li20,000  which  is  i2  inches  equal  20,000  feet  or 
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one  inch  equals  1,667  feet. 

The  photographs  are  taken  in  rows  running  from  north  to  south. 
They  overlap  each  other  65  per  cent  at  the  top  and  bottom  (north  and  south) 
and  30  per  cent  at  the  sides  (east  and  west).  The  65  per  cent  overlap 
provides  stereo  pairs  (for  use  in  stereoscopes  for  study  of  topography). 

Full  physical  coverage  (non-stereo)  may  be  obtained  from  alternate  prints 
in  each  row. 

Precise  mapping  cameras  are  used  for  this  photography.  lenses 
are  calibrated  by  the  U,  S,  Bureau  of  Standards,  The  focal  length  of  the 
lenses  approximates  8^  inches,  so  that  the  planes  must  fly  13<750  feet 
above  the  mean  elevation  of  the  county  in  order  to  maintain  the  proper  scale 
VII,  Accuracy  of  Photography 

Despite  the  fact  that  the  cameras,  planes,  and  equipment  used 
are  as  near  perfect  as  can  be  made,  and  the  personnel  using  them  are  highly 
skilled,  the  resulting  photographs  are  never  entirely  accurate  in  scale. 

In  every  photograph  there  are  small  errors  which  for  most  purposes  can 
be  disregarded,  as  well  as  scale  differences,  angular  differences  and  dis- 
placement of  images  which  may  be  of  greater  concern. 

The  scale  of  any  object  on  the  photograph  depends  upon  its 
distance  from  the  lens  of  the  camera.  The  closer  the  object  is  to  the 
lens,  the  larger  its  scale  will  be  on  the  photograph.  Thus  the  scale  on 
top  of  a mountain  will  be  larger  than  in  a valley.  On  every  photograph 
there  will  be  a different  scale  for  each  elevation  of  the  ground. 

Even  a slight  amount  of  tilt  in  the  camera  at  the  time  of 
exposure  results  in  angular  differences  which  affect  the  scale  at  various 
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points  of  the  photograph. 

An  object  such  as  a silo  v'hen  directly  underneath  the  camera  will 
appear  to  have  the  top  directly  above  the  bottom  but  if  the  silo  is  at  one 
side  of  the  photograph,  the  top  of  the  silo  will  be  displaced  and  appears 
to  be  farther  from  the  center  of  the  photograph  than  the  bottom  of  the  silo. 

However,  elevation,  tilt  and  displacement  can  all  be  determined 
and  corrections  applied  so  that  areas  and  distances  can  be  computed  with 
a high  degree  of  precision.  Distances  and  areas  can  be  measured  directly 
upon  ratioed  enlargements  with  sufficient  accuracy  to  provide  a check 
upon  deed  descriptions.  These  measurements  may  be  further  refined  by 
computing  corrections  for  elevation  and  tilt. 

VIII,  Identification  of  Photographs 

The  photographs  are  taken  so  that  the  top  is  toward  the  North, 

Each  photograph  and  enlargement  contains  an  identifying  symbol  and  number 
in  the  upper  right  corner.  The  print  symbol  and  number  is  made  up  of  three 
separate  parts.  The  first  three  letters  identify  the  county;  the  next 
number  and  letter  identifies  the  roll  of  film  and  the  last  number  the  print 
on  that  roll,  (AQS  3F-182),  The  print  numbers  in  each  row  follow  in 
sequence  from  north  to  south  or  from  south  to  north  depending  upon  the 
direction  of  the  plane’s  flight.  The  date  appears  in  the  upper  left  corner. 

Except  when  ordering  complete  county  coverage,  prints  and  en- 
largements are  ordered  by  their  identifying  symbols  and  numbers, 

IX,  Photo  Index  Sheets 

Photo  index  sheets  v/hich  show  the  proper  relative  position  occuoied 
by  each  photograph  are  available  and  must  be  acquired  to  facilitate  the  use 
of  the  aerial  photographs.  In  appearance,  they  resemble  rough  mosaics.  For 
the  newer  photography  the  number  required  for  each  county  varies  from  one 
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to  seven* 

The  photo  index  sheets  are  made  by  photographing  assemblies  of 
the  contact  prints.  The  prints  are  laid  out  and  stapled  to  large  boards 
with  the  upper  right  corner  of  each  prints,  containing  the  print  number, 
visible.  (See  Figure  l). 

The  photo  index  sheets  are  made  on  20  by  24  inch  papers  For  most 
of  the  counties  photographed  recently,  they  are  at  a scale  of  1 inch  equals 
nearly  one  mile  (lf62500).  This  is  the  same  scale  as  most  of  the  United 
States  Geological  Slavey  Topographic  Maps. 

In  a f^  Instances,  where  an  entire  county  is  contained  on  a 
single  photo  index  sheet,  the  scale  is  less  than  one  inch  equals  one  mile. 

The  first  and  last  photographs  in  each  rov/  on  the  photo  index 
sheets  contain  the  tin»  of  day  at  which  the  photograph  ?/as  made. 

X.  Recommended  Scales  for  Aerial  Photography 

Ratioed  enlargements  at  a scale  of  one  inch  equals  660  feet  have 
proved  satisfactory  for  tax  assessment  purposes  in  rural  areas.  At  this 
scale  each  square  inch  represents  approximately  ten  acres.  Enlargements 
at  this  scale  are  usually  made  upon  27  x 28  inch  paper,  which  is  about  as 
large  as  can  be  filed  conveniently  or  used  in  the  field.  Enlargements  at  a 
scale  of  one  inOh  equals  400  feet  provide  more  room  for  recording  data  on 
the  smaller  plats,  buttheir  size,  40  inches  square  makes  them  difficult  to 
file  or  use  in  the  field.  Unless  a county  has  facilities  for  using  and 
filing  enlargements  at  a scale  of  one  inch  equals  400  feet,  it  is 
recommended  that  ratioed  enlargements  at  a scale  of  one  inch  equals  660 
feet  be  used,  Thd  use  of  this  scale  for  rui«l  areas  does  not  prevent  a 
county  from  obtaining  enlargements  at  one  inch  equals  400  feet  or  one  inch 
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PORTION  OF  PHOTO  INDEX  SHEET 
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equals  200  feet  for  selected  suburban  areas.  These  can  be  made  from 
existing  photography. 

Figure  II  shov;s  a portion  of  a ratioed  enlargement  at  a scale  of 
1 inch  equals  660  feet. 

For  urban  areas,  requiring  scales  larger  than  one  inch  equals 
200  feet,  either  special  aerial  photographs  or  block  and  lot  plan  maps 
should  be  used. 

Aerial  photographs  or  mosaics  at  a scale  of  one  inch  equals  50 
feet  are  satisfactory  for  urban  areas.  There  are  several  companies  in 
Pennsylvania  specializing  in  large  scale  precision  photography. 

Most  cities  and  many  boroughs  have  official  block  and  lot  maps 
at  scales  of  one  inch  equals  100  feet  or  larger  which  may  be  used  for  tax 
assessment  maps, 

Jfeps  such  as  Sanborn  Itfe,ps,  which  are  used  by  most  fire  insurance 
agents,  are  available  for  cities,  boroughs  and  other  urban  areas.  These 
can  be  used  as  a base  for  tax  assessment  maps. 

XI,  Ordering  Aerial  Photographs 

Counties  which  plan  to  use  aerial  photographs  as  tax  maps  should 
determine  what  scale  will  best  serve  their  needs.  If  a scale  of  1 inch 
equals  660  feet  is  suitable  for  most  of  the  county  that  is  the  scale  which 
should  be  ordered.  These  can  be  supplemented  later  by  larger  scale  photo- 
graphs for  selected  areas,  but  a saving  of  about  twenty  per  cent  in  the  cost 
of  enlargements  can  be  obtained  by  ordering  county  coverage  at  one  scale. 

Photographs  must  be  ordered  from  the  Aerial  Photograohio  and 
Engineering  Service,  Production  and  Iidarketing  Administration,  U.  S.  Department 
of  Agriculture,  Washington,  D,C,  (For  price  list  and  instruction  see  last 
two  pages  of  Appendix  A)» 


PORTION  OF  AERIAL  PHOTOGRAPH  USED  AS  A TAX  MAP 

TAX  DISTRICT  /7;  MAP  ^AHF -2F-I5d 


FIGURE  n 


SCALE  f"^660' 
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Each  county  will  need 

(a)  One  set  of  ratioed  enlargements  at  a scale  of  one  Inch  equals 

feet  of  alternate  prints  for  county  coverage.  (See  Appendix  A for  the 
number  of  enlargements  required.) 

(B)  One  set  of  Photo  Index  Sheets.  (See  Appendix  A for  number 
required). 

(C)  Ratioed  enlargements  of  certain  selected  photograohs  at  scales 
larger  than  ordered  under  ”A”.  These  can  be  selected  and  ordered  at  a 
later  date. 

(D)  It  is  very  desirable  that  a county  should  have  an  additional  set 
of  ratioed  enlargements  at  a scale  of  1 inch  equals  660  feet  for  field  use 
in  order  to  protect  the  record  set  from  hard  wear  and  possible  loss. 

A set  of  contact  prints  of  alternate  photographs  can  be  used  in 
the  field  instead  of  enlargements  but  they  are  not  nearly  as  useful  as  the 
enlargements. 

For  County  coverage,  ratioed  enlargements  at  a scale  of  one  inch 
equals  660  feet  cost  $1.45  each  and  at  the  scale  of  one  inch  equals  400  feet 
$2.70  each.  Contact  prints  cost  45  cents  each,  and  photo  index  sheets 
$1.10.  (See  price  list  following  Appendix  A). 

Photo  index  sheets  may  be  enlarged  upon  40  by  40  inch  paper.  These 
enlargements  are  desirable  for  counties  covered  by  a single  photo  index 
sheet;  they  cost  $5.10  each* 

Iftider  normal  proceedure  the  United  States  Department  of  Agriculture 
requires  payment  at  the  time  an  order  is  olaced  for  aerial  photographs.  In 
many  cases  it  is  difficult  for  a county  to  issue  a check  for  prepa3mient. 
Special  arrangements  have  been  made  by  the  State  Planning  Board  to  permit 
counties  faced  with  this  difficulty  to  have  the  United  State  Department  of 
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Agriculture  bill  them  for  the  photographs  after  the  order  has  been  filled. 

Such  orders  should  contain  a statement  explaining  that  prepayment  is  not 
possible  under  existing  county  regulations. 

The  prices  for  prints  of  this  cooperative  photography  approximates 
the  actual  cost  of  making  them  in  large  quantities  by  a government  agency. 
Prints  purchased  from  commercial  organizations  are  necessarily  much  more 
expensive , 

XII,  Preparation  of  Photographs  for  Use 

Enlargements  of  the  Record  set  should  be  stamped  upon  the  back  with 
a rubber  stamp  indicating  that  they  are  official  records  of  the  Board  for  the 
assessment  and  Revision  of  Taxes,  and  with  such  other  data  as  the  Board 
desires.  If  a field  set  is  procured  it  likewise  should  be  properly  identified. 

The  enlargements  should  not  be  trimmed.  The  white  bopder  surrounding 
the  print  acts  as  a bumper  and  absorbs  wear  and  tear  which  otherwise  would 
deface  the  prints  after  a few  years  of  use. 

The  enlargements  may  be  edged  with  plastic  tape  which  protects  them. 
The  tape  with  a device  for  its  application  may  be  obtained  from  office  supply 
stores. 

The  numbers  of  the  adjoining  prints  may  be  lettered  on  the  white 
margins  on  all  four  sides  close  to  the  photograph,  as  an  aid  in  using  them, 
City,  borough  and  township  limes  should  be  drawn  upon  the  photo 
index  sheets  with  a reasonable  degree  of  accuracy.  Township  names  and  the 
township  key  number  or  symbol  should  be  lettered  upon  the  photo  index  sheets, 
as  well  as  city  and  borough  names.  Village  names,  highway  route  numbers, 
stream  names  and  other  desired  names  can  be  cut  out  of  a map  and  fastened  to 
the  photo  index  sheets  undef  small  pieces  of  transparent  Scotch  tape.  The 
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photo  index  sheets  should  provide  a complete  visual  index  of  the  county, 
so  that  the  proper  enlargements  or  tax  maps  can  be  selected  within  a few 
seconds  after  the  area  has  been  located  on  the  photo  index  sheet, 

XIII.  Filing  System 

A systematic  filing  system  should  be  devised  for  tax  maps  which 
will  permit  ready  finding  of  any  desired  map  by  reference  to  its  designating 
number  or  symbol  and  number.  In  developing  this  filing  system  it  is 
suggested  that  full  consideration  be  given  to  the  fact  that  the  map  filing 
system  should  be  keyed  in  with  the  property  record  card  filing  system,  and 
therefore  each  aspect  of  the  use  of  the  property  record  card  should  be 
considered  in  designing  the  filing  systems  for  maps  and  property  record 
cards,  as  well  as  for  the  property  owners*  index  cards. 

In  general,  it  is  probably  desirable  in  all  cases  that  the  tax  map 
files  and  the  property  record  card  files  be  so  designed  as  to  recognize  the 
division  of  the  county  into  townships,  boroughs  and  cities,  and  perhaps  in 
urban  areas  the  division  of  the  municipalities  into  wards,  and  perhaps 
districts  within  wards. 

If  enlargements  of  existing  State-Federal  aerial  photographs  are 
used  as  tax  maps,  it  should  be  noted  that  Identifying  symbols  and  numbers 
have  already  been  assigned  to  each  photograph.  This  identification  system 
may  be  used  as  the  basis  for  the  county  tax  map  identification  system. 

Suitable  files  should  be  provided  for  the  tax  maps  which  will 
protect  them  from  dirt  and  damage,  yet  will  permit  ready  reference  to  them. 
Various  types  of  filing  equipment  may  be  purchased  or  built  (drawers,  shelves, 
hanging  racks,  books,  etc,)  and  the  type  selected  will  be  influenced  in  part 
by  the  type  and  size  of  maps  utilized. 
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Maps  and  Photographs  should  be  kept  flat  at  all  times o Once  rolled 
it  is  almost  impossible  to  straighten  an  aerial  photograph.  Uhen  they  are 
kept  in  drawers  or  on  shelves,  a piece  of  masonite  or  similar  hardboard 
should  be  kept  on  top  of  each  stack. 

One  convenient  form  of  a file  for  enlargements  and  tax  maps  is 
shown  on  Figure  III. 

The  case  is  a dust-proof  cabinet  framed  with  hardwood  with 
hardboatd panels.  The  top  is  flat  and  hinged  at  the  back.  Along  each  side 
of  the  cabinet  near  the  top  is  a hauch  rail  from  which  a number  of  tempered 
hardboard  hangers  can  be  suspended  by  their  shoulders. 

The  hardboard  hangers  should  be  about  two  inches  larger  than 
the  enlargements  or  tax  maps. 

Ten  or  more  enlar^raents  can  be  fastened  on  each  board  with 
spring  clips.  These  clips,  such  as  "Ideal”  binder  clips  number  50,  should 
be  used  only  on  the  top,  A heavy  elastic  band  can  be  used  near  the  bottom. 

The  case  should  be  built  half  an  inch  wider  than  the  hangers  so 
that  they  may  be  moved  freely  back  and  forth  along  the  haunch  rails. 

One  cabinet  the  same  depth  as  a standard  filing  case,  28  inches, 
will  accommodate  up  to  400  enlargements  with  30  hangers.  For  a smaller 
number  of  enlargements  the  same  sized  case  should  be  used  but  fewer  hard- 
board hangers  will  be  required, 

XIV,  Indexing  System 

All  photographs  should  be  indexed  by  means  of  a visual  system  so 
that  prints  may  be  selected  and  removed  from  the  files  quickly.  The  record 
set  of  photographs  should  be  keyed  to  the  property  record  cards  and  to  the 
property  owners  index.  Certain  data  must  be  placed  upon  the  photo  index 
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sheets,  the  photographs,  the  property  record  cards  and  the  ownership  file 
so  that  they  can  be  used  together  with  the  least  amount  of  lost  motion  or 
delay. 

It  is  required  that  each  property  be  Identified  by  a system  of 
numbers  or  symbols  and  numbers  whereby  the  ownership  of  each  parcel  or  lot 
can  be  ascertained  by  reference  to  the  property  record  cards  or  the  property 
owners’  index  card. 

Each  map  and  each  photograph  must  have  a number  of  symbol  which 
can  be  recorded  on  the  property  record  card  and  property  owners  index  card. 
Each  property  must  likewise  have  a number  which  can  be  recorded  on  the  tax 
map  or  aerial  photograph  and  upon  the  property  record  card  and  property 
owners  index  card. 

One  system  of  indexing  the  aerial  photographs  would  be  to  designate 
the  western  row  with  the  letter  A,  proceeding  row  by  row  eastwardly  to  the 
eastern  row  In  alphabetical  order.  Prints  at  the  top  of  the  row  would  be 
given  the  number  1,  the  next  lower  ones  2 etc,  proceeding  downward  to  the 
southern  row  in  numerical  order.  The  fourth  print  from  the  top  of  the  third 
row  would  be  designated  ”0  4”, 

Maps  where  used  could  be  keyed  into  the  system  in  several  ways, 

A&ps  covering  a portion  of  the  same  area  as  covered  by  photograph  ”C  4”  would 
be  designated  with  a symbol  such  as  18  - C 4 indicating  that  it  is  map  number 
18  as  indicated  on  photograph  C 4.  These  Index  numbers  v;ould  have  to  be 
placed  upon  the  ratioed  enlargements  and  other  prints  used  and  upon  the  photo 
index  sheets. 

However,  the  film  roll  and  print  numbers  which  are  already  on  the 
aerial  photographs  may  be  used  to  identify  them,  Print  AQ8  3F^182  could  be 
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identified  on  the  property  record  card  and  the  property  owners  index  as 
3F-182. 

Property  numbers  must  be  assigned  for  each  property.  These  numbers 
should  follow  an  orderly  pattern.  4 separate  series  may  be  used  for  each 
taxing  district  or  for  each  ratioed  enlargement  or  tax  map.  Probably  the 
least  complex  method  is  to  use  a separate  series  for  each  tax  map  and 
photograph.  Regardless  of  the  system  used,  each  property  would  have  a 
compound  number  or  symbol;  the  first  portion  to  designate  the  tax  map  or 
photograph  and  the  second  part  to  designate  the  property  upon  that  particular 
map  or  photograph,  A symbol  or  number  designating  the  taxing  district  might 
be  prefixed  to  this  compound  number. 

XV,  Collection  of  Data 

The  chief  assessor  or  persons  employed  by  the  county  collect  the 
property  data.  The  collection  of  data  pertaining  to  a farm  or  other  property 
should  be  effected  in  the  presence  of  the  owner  or  tenant  whenever  possible. 
Ihen  this  cannot  be  done,  the  information  obtained  should  be  checked  by  the 
owner  or  his  agent. 

All  data  placed  on  the  field  set  of  photographs  should  be  entered 
with  colored  china-marking  pencils,  such  as  "Blaisdell  169-T”,  which  is  bright 
red.  Lines  drawn  with  this  kind  of  pencil  do  not  make  ridges  in  the  photo- 
graphs and  can  be  erased  completely  with  artgum  or  removed  with  a swab  of 
cotton  dipped  in  carbon-tetrachloride.  The  china  marking  pencils  make  rather 
heavy  lines  so  that  if  property  boundaries  do  not  follow  lines  visible  on  the 
photographs,  notations  may  be  necessary  to  locate  the  line  in  the  office. 

The  usual  procedure  is  to  outline  the  property,  with  red  pencil, 
write  in  the  owner’s  name  or  number  it  with  a temporary  number  and  place  the 
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same  number  on  the  form  used  for  collecting  data  for  the  property  record 
card.  If  the  property  contains  several  classes  of  land,  these  should  be 
indicated  on  the  photograph  by  subdividing  the  outlined  property  into  the 
different  classes  using  a green  or  blue  china  marking  pencil.  The  class  of 
land  should  be  noted  on  each. 

Other  data  may  be  placed  on  the  photograph  with  pencils  of  other 
colors.  These  may  include  paved  highways,  springs,  streams,  etc.,  which 
influence  the  assessment.  All  data  placed  upon  the  photographs  should  be 
keyed  into  the  tabulated  data  contained  on  cards,  forms,  or  notebook  pages. 
Notations  should  be  made  of  the  name  of  the  person  collecting  the  data, 
whether  it  was  collected  in  the  presence  of  the  owner,  tenant,  or  agent,  or 
whether  it  was  checked  by  the  owner  or  his  agent. 

In  many  counties  the  United  States  Department  of  Agriculture  has 
outlined  boundaries  of  cooperating  farms  on  similar  photographs  for  its 
various  farm  conservation  and  crop  control  programs.  Many  of  these  photo- 
graphs are  at  the  offices  of  the  County  Agricultural  Conservation  Associa- 
tions of  the  Production  and  Marketing  Association, 

The  offices  of  the  Association  are  usually  in  the  County  seat. 

The  Clmirman  of  the  Production  and  Marketing  Administration  for  Pennsylvania 
has  assured  the  State  Planning  Board  that  these  county  offices  will  cooperate 
with  county  officials  in  providing  information  such  as  the  farm  boundaries, 
areas,  etc, 

Where  difficulty  is  experienced  in  locating  the  boundaries  of 
forested  property  upon  the  photographs,  landnarks  may  often  be  recognized 
which  may  be  used  as  reference  points  when  the  property  boundaries  are  plotted 
and  scaled  upon  the  photograph  by  the  bounty  engineer  or  technical  employees. 
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XVI*  Verification  of  Data 

Before  property  boundaries  are  transferred  from  the  field  set  of 
photographs  to  the  record  set,  the  data  should  be  checked  against  the  deed 
description.  This  need  not  entail  the  plotting  of  the  property  lines  from 
the  deed  description  except  in  cases  wheie  discrepancies  are  obvious. 

Where  discrepancies  are  discovered,  the  property  lines  should  be 
carefully  plotted.  If  the  deed  description  is  faulty,  the  owner  should  be 
notified  and  the  description  corrected  in  the  manner  provided  by  law.  This 
may  require  a resurvey. 

After  the  property  boundaries  have  been  verified,  a notation 
stating  the  name  of  the  person  verifying  them  and  the  date  should  be  made  and 
attached  to  the  other  data.  All  of  the  data  should  be  sent  to  the  person  Ts-bo 
is  recording  them  on  the  official  record  photographs. 

XVII,  Selecting  ’^Plotting  Zones”  on  the  photographs 

Under  normal  procedure  it  is  not  necessary  to  plot  properties  to 
the  very  edges  of  each  print.  Although  each  enlargement  covers  an  area  of 
some  15,000  feet  square,  the  net  area  covered  by  each  print  is  reduced  by  the 
overlapping  portions  of  the  prints  adjoining  it.  This  net  area  is  the  central 
portion  of  each  print,  approximately  two  miles  square.  This  central  portion 
will  be  referred  to  as  the  normal  “plotting  zone"  (see  Figure  IV).  This 
zone  may  be  outlined  on  the  enlargements  with  a china-marking  pencil,  though 
some  persons  may  prefer  to  use  imaginary  lines. 

All  properties  which  lie  entirely  or  largely  v^ithin  this  "plotting 
zone"  should  be  recorded  upon  the  enlargement.  All  properties  which  do  not 
have  their  major  portion  within  the  plotting  zone  are  usually  plotted  on  the 
adjoining  enlargement  upon  which  most  of  their  area  will  be  contained  in  a 
"plotting  zope", 
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In  cases  of  extensive  forest  acreages  and  other  large  land-holdings 
it  will  sometimes  be  necessary  to  record  the  property  in  sections  upon  two  or 
more  photographs#  In  such  a case  boundary  lines  between  sections  should  be 
natural  features  visible  on  the  photographs  where  possible. 

Figure  IV  shows  a schematic  plan  of  a plotting  zone  of  an  enlargement 
with  the  properties  outlined  and  numbered.  Below  this  diagram  the  top  section 
of  the  next  alternate  print  is  indicated. 

Referring  to  the  illustration,  Properties  78,  79,  80,  138,  139,  140, 
176,  177,  178,  201,  202  and  203  are  recorded  on  print  AHJ  1-74.  In  each  case, 
half  or  more  of  each  of  these  properties  falls  within  the  normal  "plotting 
zone". 

On  photograph  AHJ  1-76,  which  is  south  of  it.  Properties  81,  141, 

179  and  204  are  shown.  The  northern  boundary  lines  of  these  four  properties 
extend  to  the  southern  boundaries  of  properties  80,  140,  178  and  203.  For 
checking  purposes  the  southern  line  of  property  boundaries  on  photograph 
AHJ  1-74  would  be  outlined  upon  tracing  paper.  The  paper  with  its  outline 
would  be  moved  down  to  the  top  of  photograph  AHJ  1-76,  v;here  it  should  fit 
the  northern  boundaries  of  the  properties  plotted  upon  that  photograph. 

Each  boundary  would  be  checked  with  the  proper  adjoining  print, 

XVIII.  Recording  Data  on  Photographs 

After  the  data  have  been  verified,  they  should  be  placed  upon  the 
photographs  with  colored  ink  or  dye.  Unverified  data  should  be  penciled  in 
with  colored  pencil  until  such  time  as  they  are  verified# 

The  record  set  of  enlargements  should  have  the  plot  boundaries, 
areas  or  dimensions,  property  numbers  and  notations  as  to  whether  or  not  the 
property  is  improved  plaeed  upon  them  Ih  a neat  and  orderly  manner  in  a way 
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which  will  not  obscure  the  photographs.  This  record  set  is  an  official 
record  and  must  be  treated  as  such. 

Permanent  brilliant  colored  inks  or  dyes  should  be  used.  Liquid 
water  colors  such  as  Dunne's  Lantern  Slide  Colors^  Wold  Air  Brush  Colors, 
or  transparent  drawing  inks  should  be  used.  Air  brush  colors  are  made  in 
two  types,  the  \’ffater-resistant,  alcohol-soluble  colors  being  preferable. 

Pens  such  as  "V^rico"  lettering  pens,  Number  6 or  Number  5 are 
suitable  for  draivlng  property  lines.  These  pens  hold  a drop  of  ink  or  dye 
and  draw  lines  of  uniform  width.  Regular  two-blade  drafting  pens  may  be  used. 
Property  numbers  should  be  assigned  in  an  orderly  geograohic 
arrangement.  If  a property  is  later  subdivided,  each  portion  may  retain  the 
original  number,  plus  a letter,  ABC  etc.  In  assigning  numbers  each  prooerty 
should  be  included  regardless  of  whether  or  not  it  is  tax  exempt. 

All  properties  should  be  plotted  upon  their  proper  enlargement  or 
tax  map.  If  a line  map  has  been  drawn  or  a fire  insurance  map  is  utilized 
to  cover  an  area  contained  on  a ratioed  enlargement,  that  area  should  be 
outlined  on  the  photograph  and  properly  referenced. 

After  all  property  boundaries  have  been  placed  upon  the  enlargement 
together  with  other  data  required  by  the  Act,  every  property  which  has  its 
major  portion  within  the  "plotting  zone”  should  be  outlined.  Each  outlined 
property  should  contain  a property  number.  An  unnumbered  property  may  be  one 
that  has  not  been  recorded. 

Adjoining  •enlargements  must  be  cross  checked  carefully,  as 
indicated  in  Section  XVII,  after  properties  have  been  recorded  to  insure 
that  no  property  has  been  overlooked. 
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XIX.  Measuring  and  Scaling  Upon  Aerial  Photographs 

Although  ratioed  enlargements  have  been  corrected  for  over-all 
scale  discrepancy,  they  are  not  true  maps,  and  are  not  entirely  true  to 
scale.  Variations  in  scale  due  to  the  difference  in  elevation  of  various 
parts  of  the  area  photographed  can  be  calculated  and  the  photographs  scaled 
with  a high  degree  of  accuracy. 

Every  effort  has  been  made  to  have  the  ratioed  enlargements  accurate 
enough  so  that  if  corrections  are  made  for  elevations,  they  can  be  scaled  to 
within  one-half  of  one  per  cent  in  distance  and  to  within  one  per  cent  in 
area. 

The  photographs  have  been  checked  in  several  v/ays  for  making 
ratioed  enlargements.  The  most  rel5.able  way  is  by  field  checking.  In  field 
checking,  measurements  are  made  upon  the  ground  and  compared  with  distances 
scaled  upon  the  photographs,  making  allowances  for  elevation,  UsiElly  only 
every  third  or  fifth  photograph  is  checked  and  ratios  for  the  intervening 
photograohs  are  computed.  Most  of  the  ratioed  prints  in  agricultural  areas 
are  field  checked. 

In  waste-land  and  in  forested  areas,  where  it  was  difficult  to 
measure  lines  upon  the  ground  which  could  be  located  accurately  upon  the 
photographs,  other  methods  of  checking  and  scale  determination  were  used. 
Ratios  for  enlargements  made  of  such  areas  are  usually  corrected  for  the 
average  scale  over  a number  of  prints,  rather  than  for  each  print.  Ratioed 
prints  of  these  large  forested  areas  are  not  as  accurate  as  ratioed  prints 
of  farm  lands. 

In  plotting  data  upon  the  photographs,  corrections  must  be  made  for 
differences  in  elevation,  and  occasionally  for  tilt  of  photographs,  etc. 
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This  is  a technical  procedure  which  can  be  done  by  a surveyor  or  engineer 
who  has  received  some  instructions  in  photogrammetric  methods,  A special 
bulletin  on  this  subject  v/ill  be  prepared  by  the  State  Planning  Board, 

Acreages  on  the  ratioed  enlargements  can  be  measured  by  a plani- 
meter,  an  instrument  costing  less  than  one  hundred  dollars  (See  Figure  V), 

The  measurements  obtained  by  this  method  must  likewise  be  corrected  for  scale 
due  to  the  differences  in  elevation,  tilt  of  the  photograph  etc.  However, 
planimetered  areas  on  the  ratioed  prints  in  most  cases  will  not  vary  more 
than  five  per  cent  from  the  correct  areas,  so  that  properties  may  be  checked 
by  this  method  for  gross  discreoancies.  By  measuring  several  visible  field 
boundaries  on  each  photograph,  and  comparing  the  measured  distances  with  the 
scaled  distances,  planimetered  areas  can  be  adjusted  to  within  one  per  cent 
error.  The  special  bulletin  noted  above  will  outline  this  technical  procedure. 

Areas  on  the  ratioed  enlargements  at  a scale  of  1 inch  equals  660 
feet  can  be  checked  with  a piece  of  cross-section  paper  having  10  divisions 
per  inch.  A piece  of  this  semi-transparent  paper  can  be  placed  over  the 
property  on  the  enlargement,  the  squares  covering  the  property  counted,  and 
the  area  in  acres  computed  by  dividing  by  ten, 

XX#.  Standards  of  iVorknanship 

The  chief  assessor  and  his  staff  are  the  persons  desigrated  to 
establish  the  permanent  tax  assessment  system.  Their  task  is  a specialized 
one,  requiring  certain  training  and  abilities.  Personnel  for  the  various 
positions  should  be  selected  carefully. 

Recording  of  the  data  is  a technical  or  semi-technical  Job,  It 
is  a task  for  young  eyes.  Good  eyesight  alone  is  however,  not  sufficient;  a 
high  degree  of  visual  acuity  is  required.  The  person  selected  for  this 
position  should  havq  an  understanding  of  surveying,  be  a neat  draftsman,  and 
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be  a real  "plugger”.  His  entire  time  should  be  assigned  to  work  on  the 
record  set  of  photographs* 

It  would  probably  cost  more  to  establish  the  system  with  a 
mediocre  staff  than  with  a competent  staff,  A competent  staff  will  reduce  the 
amount  of  friction  between  the  Board  of  Assessment  and  the  tax  payers,  produce 
more  accurate  assessments,  and  better  quality  tax  maps  at  the  lowest  possible 
cost  to  the  county  and  the  tax  payers. 


APPENDIX  A 


(Cooperative  Aerial  Photography) 


Alternate  Prints 

(For  Non-Stereo  Use) 

Date 

Photographed 

Type** 

Adams 

1949 

Allegheny 

1949 

Armstrong 

1949 

Beaver 

1951 

Bedford 

X 

Berks 

1947 

Blair 

X 

Bradford 

z 

Infra-red 

Bucks 

1950 

Butler 

1951 

Cambria 

X 

Cameron 

z 

Infra-red 

Carbon 

1950 

Centre 

1951 

Infra-red 

Chester 

1947 

Clarion 

1951 

Clear fie Id 

1951 

Infra-red 

Clinton 

1951 

Infra-red 

Columbia 

1950 

Crawford 

1950 

Cumberland 

1947 

Dauphin 

1950 

Delaware 

1945 

Special 

Elk 

1951 

Erie 

1950 

Fayette 

1951 

Forest 

1951 

Franlclin 

1949 

Fulton 

X 

Greene 

1951 

Huntingdon 

X 

Indiana 

1949 

Jefferson 

1951 

Juniata 

1949 

Infra-red 

iacka  wanna 

1950 

Note*  * Estimated 

A-1 

Number  of 
Index  Sheets 

1 

4 

5 
1 


5 


5 

4 


1 

6 

6 

4 
6 
7 

3 

6 

5 

4 

■» 

5 

6 

4 

3 

4 


4 

4 

4 

1 


Alternate 
Prints  Required 

158 

224 
200 
127 
305^ 

250 

160^^ 

325* 

200 

225 

205* 

120* 

132 

321 

232 

170 

325 

250 

161 

265 

165 
176 

225 

218 

233 

125 

237 

130* 

169 

270* 

241 

170 
133 

166 
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Date 

Number  of 

Alternate 

Photoerraohed 

Type** 

Index  Sheets 

Prints  Reauired 

Lancaster 

1947 

5 

288 

Lawrence 

1950 

1 

115 

Lebanon 

1950 

3 

115 

Lehigh 

1947 

4 

115 

Luzerne 

1950 

5 

279 

Lycoming 

1951 

Infra-red 

7 

333 

McKean 

1951 

4 

261 

Mercer 

1951 

1 

194 

Mifflin 

1950 

Infra-red 

4 

136 

Monroe 

z 

Infra-red 

190* 

Montgomery 

1950 

4 

160 

Montour 

1950 

1 

54 

Northampton 

1947 

4 

121 

Northumberland 

1947 

4 

162 

Perry 

1949 

Infra-red 

5 

181 

Philadelphia 

1945 

Special 

- 

... 

Pike 

z 

Infra-red 

175^ 

Potter 

z 

Infra-red 

320* 

Schuylkill 

1947 

5 

228 

Snyder 

1950 

Infra-red 

1 

103 

Somerset 

X 

325* 

Sullivan 

1951 

Infra-red 

1 

130 

Susquehanna 

z 

Infra-red 

250* 

Tioga 

z 

Infra-red 

340* 

Union 

1951 

Infra-red 

1 

101 

Venango 

1950 

4 

181 

TJarren 

1950 

4 

246 

Washington 

1951 

4 

246 

Wayne 

z 

Infra-red 

225* 

Westmoreland 

1949 

6 

300 

Wyoming 

1949 

1 

127 

York 

1947 

6 

257 

Note:  ^^Estiroated 

**  Type  - 

Panchromatic 

unless  noted 

X 

New  photographs  will  be  available  about  August  1952 

Special  - 


(1938-1939  photographs  are  currently  available) 

New  photographs  will  be  available  about  December  1952 
(1938-1939  photographs  are  currently  available) 

Negatives  owned  by  Aero  Service  Corporation,  Philadelphia 
(Prices  quoted  by  them  upon  request) 


I937«i939  Phoiographe  are  available  for  all  counties 


PENNSYLVANIA  AERIAL  PHOTOGRAPHY 


(Photographed  In  cooperation  with  the  United  States  Department  of  Agriculture) 


Vertical  Aerial  Photographs  of  every  part  of  the  State  are  available. 
Certain  counties  are  being  rephotographed.  By  the  end  of  1952  photography 
taken  since  1945  will  be  available  for  65  counties  through  the  State-Federal 
cooperative  program.  Photography  for  the  other  two  counties  (Philadelphia 
and  Delaware)  is  available  from  another  source.  Information  concerning  the 
date  of  the  latest  photography  and  the  print  numbers  covering  a specific  area 
will  be  furnished  by  the  Pennsylvania  State  Planning  Board,  Room  129  Capitol 
Building,  Harrisburg,  Pennsylvania, 

Recent  photographs  are  on  9 x 9 inch  negatives,  at  an  approximate 
scale  of  1 inch  ■ 1667  feet.  Earlier  photographs  were  on  7 x 9 inch 
negatives  at  an  approximate  scale  of  1 inch  • 1667  feet, 

OVERLAP 

The  photographs  overlap  each  other  65  per  cent  at  the  top  and  bottom 
(north  and  south)  and  30  per  cent  at  the  sides  (east  and  west).  The  65  per 
cent  overlap  provides  stereo  pairs.  Full  physical  coverage  (non-stereo)  may 
be  obtained  from  alternate  prints  in  each  row. 

TYPE 


Most  of  the  photography  is  on  panchronatic  film  which  is  the  type 
usually  used  for  general  photography.  Certain  counties  which  are  pre- 
dominately forested  are  photographed  on  infra-red  film.  Infra-red  photography 
emphasizes  differences  in  the  green  tones,  and  aids  in  identifying  various 
species  of  forest  cover.  Prints  made  from  the  infra-red  film  are  not  as 
clear  cut  as  one  the  usual  type;  shadows  and  wet  spots  appear  very  black, 

CONTACT  PRINTS  are  the  same  size  as  the  negatives.  They  are  usually  made 
upon  double  weight  semi-matte  finish  paper  but  will  be  furnished  on  single 
weight  glossy  paper  if  requested, 

ENLARGEMENTS:  Enlargements  at  various  scales  up  to  1 inch  equals  400  feet 
may  be  obtained.  For  recent  panchromatic  photography  enlargements  of  one 
quarter  of  a negative  to  a scale  of  1 inch  equals  200  feet  can  be  made. 

RATIOED  ENLARGEMENTS  are  corrected  for  over-all  scale  measurements;  they 
should  be  specified  for  all  cases  where  greater  accuracy  is  required, 

?H0T0  INDEX.  SHEETS:  These  index  sheets  show  the  position  of  each  individual 
print.  They  measure  20  x 24  Inches,  In  appearance,  they  resemble  rough 
mosaics.  For  the  newer  photography  they  are  at  a scale  of  1:62,500  or  1 inch 
equals  nearly  1 mile,  Jtest  of  the  index  sheets  for  the  older  photography 
are  at  a scale  of  2 inches  equals  one  mile.  The  number  required  for  each 
county  varies. 
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April  1,  1952 


PRICE  LIST  OF  AERIAL  PHOTOGRAPHS 
Cooperative  State-Federal  Aerial  Photography  Program 


CONTACT  PRINTSi  Price  each,  on  double  weight  semi-matte  paper  or  single  v/eight 
weight  glossy.  Specify  which.  (9x9  inch) 


QUANTITY 

1 to  100 
Over  100 

County  Coverage* 


PRICE  EACH 

I .65 
.50 
.45 


ENLARGEI\<1ENTS t These  should  be  ordered  by  the  scale  desired.  The  cost  of  en- 
largements is  based  upon  the  size  of  sheet  required  to  accommodate  the 
the  approximate  scale  requested.  The  size  required  for  commonly  used 
scales  are: 


1 inch  equals  1,320  feet 
1 inch  equals  1,000  feet 
1 inch  equals  660  feet 
1 inch  equals  400  feet 


14  X 14  inches 
16  X 20  inches 
27  X 28  inches 
40  X 40  inches 


NOTE:  - 1 square  inch  s 10  acres  at  scale  of  1 inch  = 660  ft. 
THE  PRICE  OF  ENLARGEMENTS 

Quantity 


SIZE 

l-tp,i 

6 to  100 

Over  100 

County  Coverage* 

14  X 14 

inches 

$ 1.70 

I;  1.10 

$ 1.00 

.90 

16  X 20 

inches 

18  X 22 

inches 

2,00 

1.65 

1.45 

1.20 

22  X 27 

inches 

27  X 28 

inches 

2,25 

1.90 

1.70 

1.45 

O 

o 

inches 

5.10 

3.80 

3.20 

2.70 

Enlargements  at  a scale  of  1 inch  equals  200  feet  can  be  made 
from  each  quarter  negative  of  the  newer  photography.  These  are  made 
on  40  X 40  inch  paper  and  cost  $1.00  more  than  the  prices  for  regular 
40  X 40  inch  enlargements. 


*County  coverage  may  be  either  full  stereoscopic  coverage, 
or  coverage  by  alternate  prints  of  each  row, 

PHOTO  INDEX  SHEETS:  ^1,10  per  sheet. 


The  number  required  for  each  county  varies, 

ORDERING  PHOTOGRAPHS:  All  prints  and  enlargements  are  made  in  Washington,  D.C, 
They  must  be  ordered  by  their  identifying  print  numbers.  Orders  should  be 
addressed  to  the  Aerial  Photographic  and  Engineering  Service,  Production 
and  I\ilarketing  Administration,  Vfashington,  D.C,  A check  for  the  full  amount 
payable  to  the  Treasurer  of  the  United  States  should  be  included.  Approxi- 
mately thirty  days  are  required  for  filling  orders. 
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ECONOMIC  BACKGROUND 
FOR 

REGIONAL  PLANNING 
IN  THE 

anthrjaCite  area 


COMlVIONVffiALTH  OF  PENNSYLVANIA 
STATE  PLANNING  BOuRD 
DEPARTffiNT  OF  COMMERCE 
Harrisburg 
1952 


Tables,  charts  and  other  data  used  in  this  survey  are  based 


upon; 

1«  The  Annual  Report  of  the  Pennsylvania  Department  of  Mines. 

2,  Reports  of  the  Bureau  of  Statistics  and  the  Bureau  of 
Topographic  and  Geologic  Survey  of  the  Department  of 
Internal  Affairs, 

3.  Reports  of  the  U,  S.  Bureau  of  the  Census  -Hazleton-Wilkes- 
Barre  Standard  Metropolitan  Area  and  the  Scranton  Standard 
Metropolitan  Area, 

4»  "Comparative  County  Data";  "Pennsylvania  Anthracite";  and 
"Industrial  Quality  of  Water,"  (publications  of  the  State 
Planning  Board  of  the  Pennsylvania  Department  of  Commerce.) 

5,  "Pennsylvania,  a Regional  Geography,"  and  "An  Area  Analysis  - 

Pennsylvania  ylnthracite  Region,"  by  Raymond  E.  Murphy. 

6.  "The  Anthracite  Forest  Region,"  Northeastern  Forest 

Experiment  Station. 

7.  "The  Forest  Situation  - Carbon  and  Schuylkill  Counties," 

and  "The  Forest  Situation  - Lackawanna  and  Luzerne  Counties," 
Northeastern  Forest  Experiment  Station,  Forest  Service, 

U,  S,  Department  of  Agriculture. 

8,  "Pennsylvania  Anthracite  as  a Metallurgical  Fuel,"  H.  J.  Rose, 

Mellon  Institute  of  Industrial  Research. 

9»  U,  S,  Census  of  Agriculture, 
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THE  ANTHRACITE  AREA  UF  PENNS YLVANI A 


INTRODUCTION 


The  anthracite  producing  area  of  Pennsylvania  is  concen- 
trated in  the  northeastern  part  of  the  State,  The  region  contains 
approximately  3^508  square  miles  or  8^  of  the  area  of  the  Commonwealth. 
Of  this  territory,  only  the  2,550  square  miles  which  are  included  in 
Lackawanna,  Luzerne, Carbon  and  Schuylkill  counties  will  be  considered 
in  the  present  summary. 

In  the  main  the  topography  of  the  area  is  rugged.  Its 
northern  part  is  formed  by  a deeply  eroded  tableland  known  as  the 
Appalachian  Plateau.  Most  of  the  higher  ground  of  this  section  is 
rocky  and  infertile  but  many  of  the  gullies  and  valleys  are  covered 
by  a thick,  rich  mantle  of  soil,  and  all  of  the  area  was  at  one  time 
heavily  forested. 

Anthracite  is  the  major  mineral  resource  in  this  four  county 
area.  It  is  believed  that  the  original  reserves  were  19,4^0,000,000 

tons.  Of  these,  6,874>000,000  tons  are  believed  to  be  still  recover- 

able by  present  mining  practices.  This  is  estimated  to  be  sufficient 
anthracite  to  supply  the  market  at  present  rates  of  consumption  for 
155  years. 

The  table  below  is  a break-down  of  the  original  reserves 
and  the  estimated  recoverable  coal  by  counties.  It  will  be  noticed 
that  a higher  percentage  of  the  available  coal  in  Lackawanna  and  Luzerne 
counties  has  been  mined  out  than  in  Schuylkill,  though  this  latter 
county  had  the  largest  original  content  and  still  has  the  largest 
reserves.  This  is  due  to  the  fact  that  Lackawanna,  Luzerne  and 
Cai*iD6n  counties  have  cbmparativeiy  flat  beds  which  are  easily  mined, 
whereas  Schuylkill  county  has  highly  faulted  and  broken  seams i 
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TABLE  I 


Estimated  Reserves  of  Anthracite 


Millions 

of  Net 

Tons 

Lacka- 

Schuyl- 

Total 

Carbon 

wanna 

Luzerne 

kill 

Original  Content 

19,480 

620 

2,200 

4,560 

12,100 

Estimated  Coal  Exhausted 

6,872 

298 

1,621 

2,689 

2,264 

Estimated  Coal  Left  (1950) 

12,608 

322 

579 

1,871 

9,836 

Estimated  Coal  Recoverable 

6,639 

177 

CO 

CO 

1,254 

4,820 

• 

Percent  Recovery 

60 

55 

67 

67 

49 

Life  In  Years 

150 

71 

46 

57 

'427 

Pennsylvania’s  Mineral  Heritage,  Department  of  Internal  Affairs, 

Bureau  of  Geologic  and  Topographic  Survey. 

Of  the  other  hard  coal  counties,  Northumberland  is  one  of 
the  larger  producers  but  only  4»000  out  of  its  approximately  20,000 
workers  are  employed  in  mining.  The  majority  of  the  labor  force 
is  engaged  in  the  textile  and  metal  products  industries.  Columbia 
and  Dauphin  counties  now  produce  only  a minor  part  of  the  annual  out- 
put of  anthracite  and  their  mine  workers  represent  only  a small  percen- 
tage of  the  total  employment. 

The  anthracite  counties  of  Pennsylvania  have  produced  over 
the  years,  mineral  wealth  valued  at  many  billions  of  dollars.  Be- 
cause Pennsylvania  anthracite  was  the  first  mineral  fuel  produced  in 
America,  its  stimulus  to  the  industries  of  our  young  nation  was  of 
tremendous  importance.  For  a long  time  the  extraction  of  hard  coal 
from  undei*  fenrisylvania's  hills  pfovided  the  principal  employment  in 
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the  northeastern  section  of  the  State,.  Toward  the  close  of  the 
19th  Century,  however,  the  competitive  fuels,  bituminous  coal,  oil 
and  natural  gas,  each  with  its  special  properties  and  uses,  had 
seriously  challenged  anthracite's  dominance  as  a source  of  industrial 
fuel.  For  the  past  30  years  those  fuels  have  invaded  what  was  once 
anthracite's  exclusive  field,  that  of  domestic  space  heating  for  the 
cities  in  the  northeastern  section  of  our  country.  In  the  anthracite 
counties,  particularly  Lackawanna,  Luzerne,  Carbon  and  Schuylkill,  this 
competition  has  often  led  to  serious  unemployment  in  periods  when  the 
rest  of  the  country  was  enjoying  relatively  full  employment  and  a 
growing  prosperity. 

Despite  the  decline  in  production,  and  the  consequent  de- 
clining employment  in  the  mines  after  1920,  the  population  of  the 
irei  continued  to  increase.  This,  as  shown  by  Figure  I was  due  to 
a considerable  excess  of  births  over  deaths  within  the  hard  coal 
counties. 

Since  the  majority  of  the  employed  persons  in  the  counties 
were  miners,  the  decrease  in  production  coupled  v/ith  the  increase  in 
population  resulted  in  a depression  during  the  1930 's  which  was  much 
more  severe  than  in  sections  of  the  State  with  more  diversified  indus- 
try. The  depth  of  the  depression  was  reached  when  production  fell 
to  46  million  tons  and  total  employment  to  less  than  10^  of  the  four 
county  population.  The  unemployment  problem  was  further  aggravated 
by  the  increase  in  anthracite  production  per  man  day  over  previous  years, 
due  to  increased  mechanization,  particularly  in  the  strip  pits. 

After  1930  the  unemployment  became  so  severe  that  the  number 
of  pefsohs  leaving  the  afea  in  search  of  jobs  eventually  offset  the 
population  gains  itiade  by  tlie  high  birth  rate* 
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The  seriousness  of  this  migr-ation  may  be  better  illustrated 
by  comparison  of  population  figures  for  the  four  county  area  in  1940 
and  1950.  The  1950  Census  showed  907,772  persons  living  in  the  feur 
counties  as  compared  with  1,032,827  in  1940.  This  represents  a loss 
of  125,055  people,  or  12^  of  the  1940  population. 

The  migration  problem  is  further  intensified  by  the  fact 
that  a majority  of  the  people  involved  in  the  outward  movement  have 
been  in  the  younger  groups  as  shown  by  an  increase  from  27  to  32 
years  in  the  median  age  of  the  population  in  Lackawanna  and  Luzerne 
counties  between  1940  and  1950  and  by  the  41^  increase  in  persons  over 
65.  The  exodus  has  consisted  largely  of  males.  In  1940  there  were 
approximately  the  same  number  of  males  and  females  in  the  area.  The 
ratio  of  men  to  women  has  now  decreased  to  95  males  for  every  100 
females.  On  the  other  hand,  the  number  of  5 year  old  children  in 
these  two  coimties  was  essentially  the  same  in  1950  as  it  had  been  in 
1940.  This  would  seem  to  indicate  that  the  birth  rate  for  those  who 
have  remained  in  the  area  has  increased  in  the  past  ten  years. 

Comparison  of  school  enrollment  in  Lackawanna  and  Luzerne 
counties  may  further  be  used  to  illustrate  the  effect  of  this  migration. 
The  average  daily  school  attendance  in  those  two  counties,  according 
to  the  report  of  the  Department  of  Public  Instruction,  has  fallen 
from  a total  of  143>097  in  the  1939-40  school  year  to  91,605  in  the 
1950-51  school  year,  a loss  of  51,492  children,  or  35^  of  the  1940 
attendance , 

Further,  the  labor  force  in  the  two  counties  dropped  to 
251,000  persons  from  the  1940  figure  of  293»709,  according  to  the 
United  States  Census. 
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THE  RESOURCES  OF  THE  AREA 


The  Agricultural  and  Forest  Resources 

Types  and  Locations  of  Agriculture 

Of  the  1,621,120  acres  of  land  enclosed  within  the  bound- 
aries of  the  four  counties,  approximately  two-thirds  is  occupied  by 
forests  and  by  cities  and  towns.  The  remaining  one-third  is  divided 
into  5,798  farms  of  varying  sizes  with  a total  value  in  excess  of 
$53,000,000.  These  farms  have  an  output  that  varies  from  dairy 
products  to  garden  truck. 


LAi^JJSE 

TABLE  II 


Agriculture 

19/o 

21% 

22% 

V-/ 1 1 u..y  J- XV  X 

241  _ 

23% 

Forest  (Includes  Farm 
Woods) 

19% 

66^ 

68% 

10% 

11% 

Other 

2% 

1% 

10% 

6%o  6% 

The  ?/yoming  Valley  is  the  scene  of  a great  deal  of  truck  farm- 
ing. This  is  due  to  the  proximity  of  a large  local  market,  as  well 
as  to  the  fertility  of  the  soil. 

Farther  north,  the  rolling  hills  and  wide  valleys  of  Lacka- 
wanna and  northern  Luzerne  counties,  with  their  shallow  soils,  make 
it  necessary  for  the  farmer  to  produce  a profitable  yield  from  a more 
difficult  area.  Consequently,  there  is  a heavy  concentration  of 
dairy  farming  there. 

This  concentration  of  dairy  farming  has  led  to  the  creation 
of  a market  for  feed  crops.  As  a result,  the  largest  crop  area  is 
devoted,  each  yoar,  to  alfalfa,  clover,  timothy,  sorghtim  hay,  and  corn. 
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These  crops  total  more  than  115,000  acres  of  planted  ground,  much 
of  It  in  the  dairy  district  itself. 

TABLE  III 

Farm  Products  Sold  in  Four  Anthracite 


Counties 

- 1949 

Carbon 

Lackawanna 

Luzerne 

Schuylkill 

Total 

Value  all 
Prod.  Sold 

$1,840,532 

$ 4,679,386 

$5,641,420 

$6,885,384 

$19,046,722 

Avg  . Value 
Per  Farm 

2,998 

3,890 

2,733 

3,592 

3,285 

Total  Crops 
Sold 

655,678 

887,054 

2,160,153 

2,190,193 

5,893,087 

Dairy  Prod. 

266,307 

2,519,945 

1,862,979 

1,416,627 

6,065,858 

Poultry  and 
Products 

749,480 

907,701 

1,095,582 

2,629,036 

5,381,799 

Livestock 

Products 

159,543 

348,997 

487,712 

626,364 

1,658,616 

Forest  Prod. 

9,524 

17,689 

34,994 

23,164 

85,371 

To  the  south,  in  the  Ridge  and  Valley  province,  the  land  is 
utilized  for  general  farming.  The  major  products  are  grain,  vege- 
tables, Irish  potatoes  and  poultry.  The  latter  leads  in  dollar  value. 

Due  to  the  relatively  small  area  available  for  farm  land  and 
the  intensive  manner  in  which  it  is  now  used,  it  is  doubtful  if  agri- 
culture could  make  a further  significant  contribution  to  the  develop- 
ment and  improvement  of  the  rest  of  the  area. 

In  1950  the  farms  of  the  four  counties  sold  a total  of 
$19,046,722  worth  of  products.  Of  this,  31^  represented  crop  sales; 
althotlgh  In  Lackai^anha  bounty  crop  sales  wefe  only  19%^  With  dairy 
products  contributing  54^  of  the  total. Courity  farm  income. 
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The  fnrm  area  is  important  chiefly  as  a source  of  food  for 
persons  living  v.'ithin  the  counties.  In  most  cases,  the  products  are 
those  which  are  expensive  to  ship,  namely,  potatoes,  fresh  vegetables 
and  milk. 

Forest  Resources 

In  the  se  sections  in  which  thin  soils  have  made  agriculture 
impracticable,  forested  areas  ranging  from  one  to  hundreds  -f  acres 
form  a contrast  to  the  surrounding  farm  land.  These  woodlands,  which 
are  mainly  along  ridges  and  slcpo s,  constitute  23%  of  the  total  farm 
acreage  in  the  four  county  area,  and  form  an  integral  part  of  more 
than  75%  of  the  farms. 

In  1948,  7%>  of  the  trees  on  the  farm  woodlcts  were  suitable  for 
saw  timbers,  20%  for  pole  timbers,  and  the  rest  were  unmerchantable. 

According  to  a report  of  the  Northeast  Forest  Experiment  Sta- 
tion, the  production  of  the  major  forest  products  such  as  fuel  v/ood, 
fence  posts,  mine  timbers,  saw  Ic'gs  and  maple  syrup  on  farm  forests 
could  be  greatly  increased  if  the  forests  vjere  under  proper  management. 
This  would  require  their  elimination  as  a grazing  area,  an  abuse 
?/hich,  despite  its  destruction  of  the  normal  reproduction  cycle  is 
practiced  on  20%  of  the  farm  woodland. 

In  addition  to  the  small  farm  v;ccdlcts  discussed  above,  there 
are  large  areas  in  the  anthracite  counties  whose  entire  economy  is 
based  upon  the  production  ef  trees.  The  possible  importance  of  this 
resource  to  the  economy  of  the  four  counties  may  be  emphasized  by  the 
fact  that  over  17%  of  the  total  four  county  area  is  in  woodland.  The 
forests  vary  from  sugar  maple -beech-yellow  birch  to  the  white  pine- 
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white  oak- red  oak  t^ype^he  latter  is  found  in  northern  and  western 
Luzerne  and  through  most  of  Schuylkill  and  Carbon.  Generally,  this 
type  is  found  on  the  higher  and  cooler  plateaus. 

The  red  oak-black  oak-white  oak  type  is  especially  prcdcminant 
on  either  side  of  the  Lackawanna  and  Susquehanna  rivers,  and  in  the 
highlands  of  southern  and  eastern  Luzerne, 

The  sugar  maple-beech-yellcw  birch  type  cf  forest  has  in 
many  cases  been  reduced  by  fire  tc  the  virtually  worthless  aspen-grey 
birch- pin  cherry  type.  These  forests  are  found  in  northern  and 
southeastern  Luzerne  and  Lackawanna  counties  as  well  as  in  northern 
Carbon  county. 

Ninety-five  percent  cf  these  forests  occur  as  tracts  of  50 
acres  or  larger.  As  shown  by  Table  III,  the  majority  of  the  f^TOst 
lands  is  owned  by  private  individuals,  with  the  next  largest  group 
owned  by  the  coal  companies. 

Forest  Land  Ownership  (Acres) 


* ' .f 

Carbon 

Lackawanna 

Luzerne  Schuylkill  Total 

Public  CKvnership 

35,300 

14,900 

44,000 

52,500 

146,700 

Dept,  Forests  & Wat. 

14,000 

5,300 

1,100 

— 

20,400 

Game  Commission 

9,100 

4,300 

27,900 

9,600 

50,900 

County 

12,200 

5,200 

15,000 

28,700 

61,100 

Community 

— 

100 

14,200 

14,300 

Private  Ownership 

169,600 

177,500 

351,000 

291,500 

989,600 

Coal  Companies 

5,600 

41,100 

76,300 

101,100 

224,100 

Water  Companies 

4,800 

i3o,8o6 

23,400 

16,900 

75,900 

Farmers 

l§,jD0 

23,500 

47,300 

37,400 

126, 500 

Others 

140,900 

82,100 

204,000 

136,100 

563,100 

Total 

r 

204,900 

192,400 

395,000 

344,000 

1,136,300 

!!>■  II  .11  1.4; 
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In  the  latter  part  cf  tho  18th  Century,  large  areas  of  the 
forests  which  covered  the  slopes  and  valleys  c-f  tho  four  counties  were 
cut  down  to  clear  the  land  for  farming.  In  the  19th  Century 
ccnmercial  lunhoring  began,'  The  white  pine  and  hemlocks  were 

removed  for  use  as  construction  timbers  and  to  provide  tannin  for  the 
leather  industry.  This  depletion  has  been  further  aggravated  by  the 
fact  that  the  mines  use  timber  in  all  sizes  and  shapes.  Consequently, 
many  forests  have  been  clear  cut,  thcat  is,  every  tree  in  a given  area 
has  been  cut  dovm  regardless  cf  its  size.  Therefore,  many  immature 
and  fast  grovdng  trees  were  destroyed  before  their  time. 

Clear  cutting  is  usually  followed  by  fire  due  to  the  large 
amount  of  dry  debris  vjhich  is  left  lying  about  the  ground.  Those 
fires  are  often  sc  intense  that  they  destroy  the  humus  cf  the  soil 
and  thus  prevent  reproduction  for  a period  of  many  years  and  often 
lead  to  the  permanent  destruction  of  the  soil  cover. 

TABLE  IV 

FOREST  AREA  BY  FOREST  CONDITIONS 

(Acres) 

Carbon  LackaV'fanna  Luzerne  Schuylkill  Total  % 


Saw  Timber 

' 9,600 

10,100 

17,100 

' 3,800 

40,600 

3.6 

Pole  Timber 

32,300 

38,000 

59,100 

14,000 

143,400 

12.6 

Total  Mer- 
chantable 

41,900 

48,100 

76,200 

17,800 

184,000 

16.2 

Unmerchant- 

able 

163,000 

144,300 

318,800 

326,200 

952,300 

83.8 

Total  For- 
est Land 

204,900 

192,400 

395,000 

344,000 

1,136,300 

— 
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In  recent  years  the  value  of  the  woods  is  being  realized  and 
intensive  fire  preventive  and  control  measures  are  being  practiced. 

In  addition,  a large  number  of  seedlings  have  been  planted  in  some  of 
the  depleted  areas.  So  heedless  of  the  future  were  the  early  forest- 
ers that  today  84^  of  the  forest  land  is  overgrown  with  unmerchantable 
scrub  oak  or  with  trees  too  young  to  be  cut. 

Vv'ith  improvement  in  management  methods,  the  prevention  and 
control  of  forest  fires,  protection  from  insects  and  the  planting  of 
more  trees,  it  is  believed  by  the  technicians  of  the  Allegheny  Forest 
Experiment  Station  that  the  future  forests  of  these  counties  can  quad- 
ruple their  present  timber  production.  This  would  open  the  way  for  the 
location  of  pulp  mills,  hardwood  distillation  plants,  furniture  fac- 
tories, spool-bobbin  manufacturers,  and  other  derivative  industries 
in  the  area. 

Through  intelligent  usage  cf  the  forests  today,  many  future 
jobs  could  be  created,  but  these  arc  possibilities  which  can  be  real- 
ized only  over  a fairly  long  term  of  years. 

Mineral  Resources 

Anthracite  is,  of  course,  the  major  industrial  material  avail- 
able in  quantity  within  the  area.  A recent  report  of  the  State  Plan- 
ning Board  of  the  Pennsylvania  Department  of  Commerce,  "Pennsylvania 
Anthracite,"  has  dealt  in  some  detail  with  the  problems  of  that  import- 
ant industry  which  has  contributed  ,so  much  to  the  comfort  and  pros- 
perity of  the  northeastern  section  cf  the  United  States.  It  is  not 
intended  in  this  brief  survey  to  consider  the  problems  and  possibili- 
ties of  Pennsylvania  anthracite  beyond  the  very  brief  statement  that 
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hard  coal  is  undoubtedly  one  of  our  nation's  more  valuable  fuel  re- 
sources and  one  which  has  fallen  into  a place  of  minor  importance  only 
because  of  the  rapid  development  of  the  natural  gas  and  petroleum  in- 
dustries whose  future  is  by  no  means  so  assured  as  that  of  coal.  The 
Planning  Board  believes  that  much  can  be  done  to  hold  and  extend  the 
market  for  anthracite  in  the  domestic  heating  field  and  that  the  devel- 
opment of  its  use  in  industry  may  provide  a very  important  background 
for  future  industrial  growth  in  this  area. 

It  is  doubtful,  however,  that  increased  production  by  the 
anthracite  industry  could,  of  itself,  solve  the  unemployment  problems 
of  the  four  principal  hard  coal  counties  because  of  the  increase  in 
mine:  mechanization  and  of  the  high  percentage  of  anthracite  nov/  being 
produced  by  stripping  operations  which  have  a high  output  per  man-day. 
However,  if  anthracite  could  be  used  as  a raw  material,  employment 
could  be  created  in  industries  growing  out  of  the  various  secondary 
products , 

Other  Mineral  Resources 

Opportunities  in  mineral  industries  other  than  anthracite 
appear  to  be  limited  in  the  four  county  area.  The  other  major  known 

resources  are  clays  and  shales.  Many  of  these  are  suitable  for  use  in 
the  production  of  ordinary  brick,  and  in  some  cases  may  even  be  suit- 
able for  use  as  face  brick.  There  are  also  scattered  deposits  of 
limestone  which  might  be  satisfactory  for  use  as  agricultural  lime. 

In  addition  to  the  above,  there  are  many  spots  which  contain  sandstone 
suitable  for  building  stone,  curb-stone,  and  crushed  stone. 
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TABIE  V 


INDUSTRIAL  GROYJTH 


Carbon 

Lackawanna 

Luzerne 

Schuylkill 

Total 

Tot.  No. 

Estab.  1940 

91 

408 

461 

326  • 

1,286 

1,651 

1950 

100 

552 

626 

373 

Mining 

Estab.  1940 

14 

35 

63 

52 

164 

1950 

10 

88 

74 

88 

260 

Non-Min. 

Estab,  1940 

77 

373 

398 

274 

1,122 

1950 

90 

464 

552 

285 

1,391 

Textile 

Estab.  1940 

20 

70 

73 

64 

227 

1950 

37 

134 

174 

93 

438 

Total 

Non-Mining 
Non-Textile 
Estab.  1940 

57 

303 

325 

210 

895 

1950 

53 

330 

378 

192 

958 

Value  Added 
by  Non-Mining 
Estab,  1940 

11,133,600 

24,476,900 

41,918,800 

16,128,900 

93,658,200 

1950 

27,622,300 

105,499,200 

127,840,800 

61,643,500 

322,605,800 

DEPARIMENT  OF  INTERNAL  AFFAIRS 


Second  only  to  coal  mining,  the  various  branches  of  the  textile 
industry  provide  the  principal  employment  throughout  most  of  the  area. 
One-third  of  the  total  working  population  is  engaged  in  this  industry 
which  pays  approximately  one-fourth  of  all  the  compensation  earned  in 
industry  within  the  four-county  area.  The  number  of  textile  estab- 
lishments has  increased  by  93^  during  the  past  decade,  but  several 
branches  of  the  textile  industry  are  at  the  present  time  exhibiting 
the  consequences  of  over-production  and  are  in  competition  with  low 
labor  cost  areas  in  the  Southern  states*  This  fact  has  exaggerated 
the  eeohcymio  effect  of  declining  demand  for  anthracite* 
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The  textile  and  apparel  industries  employ  a high  percentage  cf 
women  workers.  As  a consequence,  employment  in  the  anthracite  counties 
departs  ccndiserably  in  type  from  the  general  pattern  cf  the  State  as 
a whole.  In  Pennsylvania,  approximately  15%  of  all  workers  are  male. 

In  Lackawanna  county,  the  percentage  is  60;  in  Luzerne,  67;  in  Schuyl- 
kill, 64,  and  in  Carbon,  despite  a large  primary  metal  industry,  68^. 
More  significant  than  the  fact  that  the  percentage  of  male  employment 
is  10^  lower  in  the  anthracite  area  than  in  the  State  as  a whole,  is 
the  fact  that  the  percentage  cf  male  employment  in  the  ccunties  de- 
clined between  1940  and  1950.  In  Lackavjanna  it  was  15^  lower;  in 
Luzerne,  16^  lower;  in  Schuylkill,  ll.C^fe  lower,  and  even  in  Carbon,  16^ 
lower  than  in  1940,  This  means,  obviously,  that  iri  1950,  fewer  men  and 
fewer  heads  cf  families  were  finding  employment  in  the  area  than  was 
true  ten  years  ago,  since  the  general  level  cf  employment  also  declined 
in  that  ten-year  period. 

The  non-mining,  non-textile  establishments  have  shown  only  a 1% 
increase  in  the  past  decade.  The  major  industry  in  this  group  is 
the  manufacture  of  metal  products.  This  employs  '^nly  9^  ''f  the  em- 
ployable population  and  provides  only  10^  of  the  t'tal  compensation 
paid.  More  nevj  development  in  this  type  of  industry  appears  to  be 
necessaty  if  the  area  is  to  replace  its  past  losses  in  employment  oppor- 
tunities , 

The  five-year  average  employment  curve  for  employment  in  all 
industries  and  in  the  anthracite  industry  within  the  four  ccunties  had 
the  same  general  trend  until  1940.  In  that  year  total  employment 
began  to  increase,  This  Is  tesiimony  to  the  success  cf  the  efforts 
ex'er'ted  by  the  local  Chambers  cf  Commerce,  the  Pennsylvania  Power  and 
Light  Codpany  and  other  local  and  regional  organisations^ 
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These  agencies  have  waged  promotional  campaigns;  have  helped 
prospective  manufacturers  to  build  plants,  and  have  provided  count- 
less other  services  which  have  attracted  many  new  industries  to  the 
area. 

There  are  in  the  anthracite  counties  today,  manufacturers 
of  such  widely  diversified  products  as  primary  zinc,  aluminum  pro- 
ducts, drugs  and  medicines,  beverages,  food  products,  hand  bags, 
furniture,  paints  and  varnishes,  machinery,  pumps,  radio  parts,  paper, 
cigars,  men  and  women's  outerwear,  caskets,  phonograph  records  and 
lace  goods,  - to  name  only  a few.  Some  of  these  are  small  concerns, 
but  some  arc  large  and  of  national  importance.  They  are  doing  well 
in  the  area  and  there  is  no  reason  why  others  suited  to  its  resources 
and  labor  supply  should  not  be  able  to  do  quite  as  well. 

Locational  Advantages 

The  four  anthracite  counties  are  located  in  the  heart  of  the 
richest  and  most  densely  populated  area  in  the  United  States.  More 
than  56,000,000  people  can  be  reached  over  night  by  train.  Every 
important  industry  on  the  north  Atlantic  coast  is  within  48  hour 
freight  service  of  this  area.  In  addition,  within  a 200-mile  radius 
are  located  such  large  metropolitan  centers  as  New  York  City,  Phila- 
delphia, Wilmington,  Baltimore,  Washington,  Lancaster,  Harrisburg, 
Altoona,  Johnstown,  Pittsburgh,  Erie,  Syracuse,  Binghamton,  Utica  and 
Elmira . 

Within  a radius  of  500  miles  dwell  70  million  people,  and 
130  thousand  manufacturing  plants  employ  8 million  factory  workers, 
who  receive  61^  of  the  industrial  payroll  of  America.  These  large 
market^  may  bo  reached  with  ease  over  the  area's  nine  railroads  and' 
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by  United  States  Routes  6,  122,  209,  as  well  as  by  the  more  than 
2,000  miles  of  improved  State  roads  which  cross  the  four  counties. 

In  addition  to  these  land  facilities  there  are  approximately  ten 
airports  located  in  different  parts  of  the  four  counties  which 
service  the  five  roul.ves  v;hich  cross  the  area. 

The  four  counties  are  also  in  a strategic  position  in  regard 
to  water  transportation.  The  city  of  V/ilkes-Barre , which  is  in 
the  approximate  center  of  the  area,  is  only  85  miles  from  the  Port 
of  Philadelphia,  the  second  largest  in  the  United  States,  its  more 
than  200  piers  handling  in  excess  of  60  million  tons  of  freight 
annually.  In  addition,  the  Philadelphia  area  is  involved  in  one  of 
the  greatest  industrial  expansions  in  its  history. 

It  should  also  be  noted  that  even  within  the  four  county 
area  there  is  today  an  effective  buying  income  that  exceeds  one 
billion  dollars  a year.  If  employment  increases,  buying  power  in 
the  area  and  its  surrounding  counties  will  naturally  rise. 

The  excellent  locational  advantages  of  the  anthracite  region 
are  complemented  by  the  presence  of  an  ample  water  supply  which  is 
provided  by  various  private  companies.  These  have  established 
reservoirs  between  the  coal  valleys  and  at  the  edge  of  the  mining 
region. 

Within  the  four  counties  there  are  four  major  rivers,  and  in 
addition  many  other  streams  and  creeks  which  are  not  utilized  by 
these  companies  due  to  mine  contamination. 

How’ever,  the  State  of  Pennsylvania  is  engaged  in  an  extensive 
stream  purification  program.  Since  1945  much  hes  been  done  to  clean 
up  the  rivers  and  make  thorn  suitable  for  industrial  and  domestic  use. 
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Consequently,  if  data  were  available  for  the  year  195C-51  it  v;ould 
most  certainly  show  a marked  improvement  in  the  quality  of  the  sur- 
face water  over  previous  years.  In  the  latter  part  of  1951,  for 
the  first  time  in  many  years,  fish  were  thrown  into  the  Schuylkill 
river  by  the  Pennsylvania  Fish  Commission  with  the  expectation  that 
they  would  live,  and  shad  are  currently  being  introduced  again  into 
the  waters  of  the  Susquehanna. 

Labor  Supply 

Lackawanna,  Luzerne  and  Schuylkill  counties  have  today  a 
surplus  labor  supply.  The  Pennsylvania  State  Employment  Service 
has  estimated  that  in  March  of  1952  there  were  approximately  34,650 
persons  unemployed  in  the  three  counties  due  to  no  fault  of  their 
own.  This  is  approximately  15^  of  the  working  population.  Of  the 
unemployment  reported  in  Lackawanna  and  Luzerne  counties  in  March  of 
this  year,  more  than  70^  is  of  male  workers  and  this  fact  underlines 
the  nature  of  the  problem  now  facing  the  area. 

These  persons  are  of  Felsh,  English  and  Eastern  European 
extraction.  In  the  main,  they  are  a hard-working,  conscientious 
people  used  to  operating  machinery.  They  ask  only  for  a steady 
job  at  a fair  wage,  as  shown  by  the  fact  that  there  have  been  no 
major  strikes  in  the  area  since  1921. 

THE  NECESSITY  FOR  REGIONAL  PLANNING  IN  THE  ANTHRACITE  AREA 

On  the  basis  of  this  brief  survey  of  the  conditions  facing 
the  people  of  the  anthracite  counties,-  it  is  deal'  that  there  is  ho 
t[uidk  and  easy  answer  to  the  problem  of  replacing  the  Idst  eraploymeni 
opportunities  of  the  area.  It  is  obvious,  however,  that  the  only 
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solution  lies  through  a more  intensive  industrial  development.  The 
existing  population  in  the  four  counties  demands  for  its  support  a 
more  concentrated  source  of  employment  than  would  be  possible  through 
either  agriculture  or  forestry.  If  such  an  Increase  in  industrial 
production  is  to  be  attained,  it  also  seems  clear  that  the  efforts 
of  the  many  private  agencies  in  the  area  devoted  to  industrial  devel- 
opment must  be  supplemented  by  a program  of  over-all  regional  planning 
which  will  provide  a satisfactory  and  attractive  environment  for  new 
industries,  and  will  overcome  any  prejudices  which  may  presently 
exist  against  the  anthracite  area  as  a result  of  its  concentration 
on  coal  mining  during  the  past  100  years.  The  need  for  such  a re- 
gional planning  effort  dealing  with  problems  beyond  the  ability  of  a 
single  county  to  handle  alone,  seems  obvious  from  the  facts  already 
presented  in  this  summary.  Confidence  must  be  established,  not 
only  on  the  part  of  outside  industrial  interests,  but  also  in  the 
hearts  of  the  younger  men  and  women  of  this  area  on  whom  its  develop- 
ment chiefly  depends. 

These  young  people  whom  the  community  has  educated  at  con- 
siderable cost,  and  in  whom  it  has  also  a large  emotional  investment, 
are  the  most  valuable  potential  resources  of  the  entire  area.  No 
material  advantage  which  the  region  possesses  will  be  of  the  slight- 
est avail  if  its  young  men  and  women,  who  understand  conditions  in 
the  hard  coal  region  and  have  grown  up  there,  do  not  stay  there  to 
develop  their  own  personal  opportunities  on  the  basis  of  those  re- 
sources. 

Every  industry,  however  small  or  humble  its  beginning,  which 
gl^bws  ftom  the  faltii  of  a young  man  br  woman  in  his  own  home  neighbor- 
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hood,  is  an  important  community  asset,  During  the  past  generation 
while  the  demand  for  anthracite  was  declining  due  to  competitive 
forces,  the  hard  coal  region  became  the  incubator  for  some  of  the 
greatest  instances  of  personal  success  in  recent  American  history. 

In  manufacturing,  in  merchandising,  in  construction  and  in  the  ser- 
vice industries,  the  enterprise  of  young  men  in  this  area  has  led  to 
the  creation  of  important  and  dynamic  developments.  However  much 
economists  may  study  the  prevailing  conditions  in  these  four  counties, 
or  in  the  larger  enclave  of  which  they  are  a part,  the  fact  remains 
that  future  progress  depends  not  so  much  on  these  economic  factors, 
as  on  the  confidence  which  may  be  engendered  in  the  young  citizens 
of  today  who  can  become  the  leaders  of  tomorrow. 

The  future  of  the  anthracite  region  will  be  determined  as 
much  in  its  public  schools  as  by  any  action  which  may  be  taken  by 
its  Chambers  of  Commerce,  its  local  government  or  that  of  the  State 
and  Nation.  Yet  the  local  government  bodies  and  business  organiza- 
tions can  do  much  to  make  possible,  in  the  difficult  conditions  of 

today,  the  success  of  those  young  men  and  women  who  have  come  to 
believe  in  the  opportunities  of  thoir  ovm  home  tovjns . 

No  community  today  can  hope  to  grow  and  propcoi-  if  it  does 
not  provide  the  services  and  facilities  which  are  an  accepted  part 
of  the  American  standard  of  life.  A community  survey  which  will 
reveal  deficiencies  in  those  facilities,  professional  services,  or 
types  of  business  which  a progressive  American  town  or  city  of  a 
given  size  should  have,  is  a vital  first  step  in  any  program  of  pub- 
lic improvement  and  it  is  one  which  is  obviously  a local  as  well  as 
a regional  rosponsibillty*  It  is  equally  important  to  discover 
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types  of  business  and  services  of  vi/hich  the  area  has  an  oversupply. 

A survey  showing  such  facts  as  these  could  guide  young  men  and 
women  toward  present  opportxinities  in  these  counties  and  also  prevent 
waste  of  time  in  attempting  to  compete  in  any  overcrowded  field. 

Financial  assistance  through  the  establishment  of  a revolving 
fund  is  only  one  of  the  several  forms  which  local  aid  to  industrial 
development  can  take.  One  very  effective  help  to  small  industry, 
and  one  which  has  proved  its  worth,  is  the  establishment  of  a voluntary 
committee  or  the  employment  of  trained  men  to  advise  the  owners  of 
small  business  enterprises  in  regard  to  production  problems,  shipping 
problems,  sales  problems,  or  financial  problems.  To  have  available 
such  help  may  often  mean  the  difference  between  success  or  failure  in 
the  early  stages  of  a business  venture  whose  growth  might  eventually 
provide  an  important  source  of  local  prosperity. 

For  all  these  reasons,  it  is  believed  and  recommended  that  an 
official  regional  planning  commission  should  be  formed  here  under 
powers  granted  by  the  Planning  Enabling  Laws  of  the  Commonwealth, 
and  that  it  should  include  at  least  the  area  of  Lackawanna  and  Luzerne 
counties,  with  the  possibility  of  extending  its  field  of  operations 
to  the  other  counties  where  anthracite  has  been  an  important  factor 
in  employment  and  income.  Such  a planning  commission,  if  provided 
with  an  adequate  staff,  could  and  should  undertake  the  studies  and 
investigations  necessary  for  the  full  employment  and  efficient 
utilization  of  the  resources  of  this  region  and  should  be  empowered 
to  coordinate  its  studies  with  the  activities  and  programs  of  each 
county,  sQ  that  community  efforts  may  produce  the  maximum  benefit  in 
stimulating  the  growth  of  industry  and  in  improving  the  facilities 
for  contented  community  life. 
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In  an  area  like  that  of  the  anthracite  counties  v;here 
locational  advantages  are  nany,  and  where  one  great  and  dominant 
industry  is  suffering  a possibly  temporary  decline  in  its  production 
and  employment,  public  action  to  meet  the  area's  present  and  pros- 
pective problems  seems  vitally  important. 
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This  is  a report  of  the  chemical  quality  data  for  selected  rivers 
and  streams  of  the  Commonwealth  of  Pennsylvania,  covering  the 
period  from  October  1949  to  September  1951.  As  in  the  case  of 
previous  reports  of  chemical  quality  data  presented  in  Publications 
i7  and  23,  this  compilation  is  the  result  of  the  cooperative  efforts 
of  the  Pennsylvania  State  Planning  Board,  the  Pennsylvania  De- 
partment of  Forests  and  Waters,  and  the  U.  S.  Geological  Survey. 

Recognizing  the  need  of  industry  for  adequate  and  reliable 
data  on  the  chemical  quality  of  the  water  in  Pennsylvania's  rivers 
and  streams,  the  Pennsylvania  Department  of  Commerce  through  Its 
State  Planning  Board  entered  into  a cooperative  agreement  in  1944 
with  the  U.  S.  Geological  Survey  for  the  purpose  of  obtaining 
systematic  records  of  the  chemical  characteristics  of  the  surface 
waters  throughout  the  Commonwealth.  The  results  of  these  studies 
covering  the  period  from  July  S 944  through  September  1946  were 
reported  in  State  Planning  Board  Publication  1 7,  "Industrial  Utility 
of  Water  in  Pennsylvania^ — Chemical  Character  of  Surface  Water 
1944-46."  The  results  of  the  investigation  for  the  period  1946-49 
were  reported  in  Publication  23. 

One  of  the  first  considerations  in  the  selection  of  an  industrial 
site  is  the  amount  and  quality  of  water  available.  For  many  years 
the  Pennsylvania  Department  of  Forests  and  Waters  in  cooperation 
with  the  U.  S.  Geological  Survey  has  maintained  a program  for 
obtaining  stream  flow  records.  From  these  day  by  day  records  of 
a relatively  small  number  of  gaging  stations  it  is  possible  to  estimate 
the  amount  of  water  which  is  available  at  most  points  of  any 
major  stream  in  the  State. 

Data  concerning  the  quality  of  water  can  be  determined  only 
from  chemical  analysis.  A number  of  key  sampling  stations  provide 
a running  ten-day  composite  record  of  the  chemical  analyses,  and 
an  index  of  the  day  by  day  fluctuations  at  those  key  points.  Inten- 
sive investigations  covering  small  drainage  areas  and  spot  sampling 
at  periods  of  high  flow  and  low  flow  provide  additional  data  for 
determining  the  amount  of  the  various  chemical  constituents  which 


II 


may  be  expected,  at  various  points  in  the  streams  of  the  State  at 
various  water  stages. 

Due  to  the  relatively  short  period  covered  by  this  program 
tor  determining  the  chemical  character  of  surface  waters  in  Pennsyl- 
vania, the  data  are  still  inadequate  for  many  places,  especially  in 
the  smaller  drainage  areas.  The  dispersal  of  industrial  plants  which 
has  accelerated  during  the  past  decade  makes  information  covering 
these  smaller  drainage  areas  of  constantly  increasing  importance. 

The  water  analyses  were  made  in  Geological  Survey  labora- 
tories in  Washington,  D.  C.,  and  in  Philadelphia  and  Schuylkill 
Haven,  Pennsylvania,  under  the  genera!  direction  of  S.  K.  Love, 
Chief.  Quality  of  Water  Branch  and  W.  F.  White,  District  Chemist 
for  Pennsylvania  in  the  period  covered  by  this  report. 

Much  assistance  has  been  received  in  connection  with  planning 
programs,  coordinating  State  and  Federal  activities,  and  providing 
records  of  water  discharge  from  J.  W.  Mangan,  Chief  of  the 
Division  of  Hydrology  of  the  Department  of  Forests  and  Waters 
and  District  Engineer  of  the  U.  S.  Geological  Survey. 
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Allegheny  River  at  Warren 

1949-51 

42 

Allegheny  River  at  Kittanning 

Allegheny  River  at  Sharpsburg  (cross- 

1949-51 

44 

sections  only) 

Ohio  River  at  Ambridge  (includes  cross- 

1 949-5 1 

46 

sections) 

1949-51 

47 

Clarion  River  near  Piney 

1949-51 

50 

Kiskiminetas  River  at  Leechburg 

1949-51 

52 

Monongahela  River  at  Charleroi 

1949-51 

55 

Youghiogheny  River  at  Sutersville 

1 949-50 

57 

Casselman  River  at  Harnedsville 

1949-51 

58 

Beaver  River  at  New  Brighton 

1949-51 

59 

Miscellaneous  Analyses 

1949-51 

81 

LAKE  ERIE  SHORE  REGION 

Miscellaneous  Analyses 

1 949-5 1 

35 
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TESTS  COMMONLY  MADE  FOR  WATER  ANALYSES 


TEST  A B C D 

1.  Bacteriological  examinations  

2.  Organic  nitrogen 

3.  Albuminoid  nitrogen 

4.  Ammonia  nitrogen 

5.  Nitrite 

6.  Taste  and  odor 

7.  B.  O.  D. 

8.  Dissolved  oxygen 

9.  Oxygen  consumed 

10.  Turbidity 

11.  Manganese 

12.  Iron  

1 3.  Fluoride 

14.  Color 

15.  pH 

16.  Nitrate 

1 7.  Chloride 

18.  Alkalinity  or  acidity  

19.  Dissolved  solids 

20.  Hardness 

21.  Sulfate 

22.  Magnesium 

23.  Calcium 

24.  Specific  conductance 

25.  Sodium 

26.  Potassium 

27.  Silica 

28.  Boron 

A.  Tests  for  determining  sanitary  quality  tor  public  or  domestic 
supplies. 

B.  Tests  for  determining  suitability  for  industrial  uses. 

C.  Tests  for  determining  suitability  for  agricultural  uses. 

D.  Tests  for  determining  geological  relations  of  natural  surface 
and  ground  waters. 


VIII 


QUALITY  OF  WATER  IN  INDUSTRY 


Most  manufacturing  industries  that  require  process  water  have 
individual  water  quality  requirements  for  their  varied  products.  For 
example,  the  paper  and  pulp  industry  cannot  be  indifferent  to  the 
chemical  composition  of  its  water  supply  without  risking  inferior  or 
unsalable  products;  the  beverage  industry  must  also  select  a suitable 
source  of  water  for  quality  control  of  its  products.  Some  aspects 
of  water  quality  studies  in  which  industries  have  an  essential  interest 
are  (I)  variations  in  the  kind  and  amount  of  chemical  substances 
dissolved  in  natural  waters,  (2)  the  effect  of  man-made  diversions 
on  both  quality  and  quantity,  (3)  the  effect  of  waste  discharges  to 
streams,  (4)  the  reuse  of  water  by  industry  and  (5)  environmental 
factors  which  affect  water  temperatures. 

A high  percentage  of  surface  water  is  used  by  industry  for 
cooling  purposes,  thus  the  water  temperature  becomes  an  important 
factor  in  plant  location,  economic  operation,  and  material  process- 
ing. Extensive  recording  of  river  and  stream  temperatures  show  that 
wide  seasonal  variations  occur,  that  shore  line  temperatures  are 
slightly  higher  than  temperatures  at  the  middle  of  the  stream,  and 
that  temperatures  vary  with  water  depth.  Generally,  the  lower  its 
temperature  in  summer  the  more  desirable  the  surface  water  will  be 
as  a cooling  agent.  Some  industries  use  surface  water  in  the  winter 
and  ground  water  in  the  summer,  taking  advantage  of  the  fact  that 
the  temperature  of  ground  water  shows  less  seasonal  variations  than 
that  of  surface  water.  However,  the  increased  demands  upon  ground 
water  in  some  areas  have  seriously  lowered  the  water  table  locally 
which  suggests  that  there  will  be  increasing  demands  made  in  the 
future  on  surface  water  as  a coolant. 

Many  industries  have  utilized  certain  water  quality  criteria  in 
selecting  or  treating  water  for  their  use.  These  criteria  vary  within 
industries  because  of  difference  in  processes  and  are  merely  used 
as  guides  in  determining  what  water  sources  could  be  used  most 
economically  to  give  the  quality  of  product  desired.  Some  of  those 
characteristics  of  water  that  have  been  found  important  in  evaluat- 
ing water  for  industrial  use  are  given  in  the  following  tables,  and 
are  discussed  in  the  next  section  of  this  report. 


SOURCE  AND  SIGNIFICANCE  OF  CHEMICAL 
AND  PHYSICAL  CHARACTERISTICS 
OF  NATURAL  WATERS 


Water  has  many  uses  and  in  order  to  determine  its  value  for 
each  purpose  certain  chemical,  physical,  and  bacteriological  tests 
are  made.  Although  the  data  in  this  publication  may  serve  many 
purposes,  they  are  primarily  intended  to  furnish  industry  and  Public 
Water  Supply  management  with  information  relevant  to  water 
quality. 

Nearly  all  public  water  supply  sources  in  the  Commonwealth  of 
Pennsylvania  receive  some  degree  of  chemical  treatment  to  make 
them  safe  for  human  consumption.  While  it  is  true  that  most  public 
water  supplies  can  be  economically  adapted  to  industrial  use,  it  Is 
not  necessarily  true  that  pathologically  safe  water  will  meet  the 
required  standards  of  all  manufacturing  industries.  The  quality  of 
water  surveys  of  the  rivers  and  streams  in  Pennsylvania  include 
chemical  determinations  for  water  constituents  whose  excessive  con- 
centration might  prove  disadvantageous  to  processes  of  manufac- 
turing. 

In  this  section  are  discussed  the  source  and  significance  of  the 
constituents  of  most  concern  to  industry. 

COLOR. — Color  in  water  is  due  to  suspended  material  and 
dissolved  organic  substances  of  either  vegetable  or  mineral  origin. 
The  degree  to  which  water  is  colored  is  expressed  by  comparing 
the  color  of  the  water  with  that  of  colored  glass  discs,  calibrated 
to  a standard  platinum-cobalt  scale. 

Humus,  peat,  and  vegetation,  particularly  the  algae  group  of 
plants  that  are  commonly  distributed  in  swamp  water,  will  often 
give  such  water  a color  value  as  great  as  300.  Municipal  wastes  and 
many  industrial  wastes,  such  as  those  discharged  from  chemical 
plants,  or  pulp  and  paper  mills,  contribute  to  the  colors.  Color  In 
water  is  disadvantageous  in  many  enterprises  such  as  the  ice  making, 
beverage,  photographic,  laundry,  and  textile  industries. 

HYDROGEN-ION  CONCENTRATION  (pH).— The  intensity  of 
acidity  or  alkalinity  of  a water,  as  Indicated  by  the  hydrogen-ion 
concentration  (pH),  is  of  importance  In  the  determination  of  the 
corrosive  properties  of  water  and  the  proper  treatment  for  co- 
agulation at  water  treaiment  plants.  It  Is  expressed  as  the  negative 
logarithm  of  the  number  of  moles  of  Ionized  hydrogen  per  liter  of 
water.  A neutral  water  has  a pH  of  7.0.  The  pH  of  most  natural 
waters  normally  varies  between  6.0  and  8.0.  Some  alkaline  waters 
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have  pH  values  greater  than  8.0  and  waters  containing  free  mineral 
acid  may  have  values  less  than  4.5.  The  discharges  of  strong  acid 
or  alkaline  wastes  will  influence  the  pH  value  of  the  river  or  stream 
into  which  they  are  released.  A recently-prepared  summary  of  pH 
values  for  various  industrial  process  waters  is  as  follows: 


pH  FOR  VARIOUS  INDUSTRIAL  PROCESS  WATERS* 


Industrial  Process 


Minimum  Range 


Boiler  Feed  Water: 


0 to  150  gage  pressure 

8.0 

150  to  250  gage  pressure 

8.4 

250  to  400  gage  pressure 

9.0 

400  and  over 

9.6 

Brewing 

6.5 

to 

7.0 

Confectionary 

7.0 

Food  Canning  and  Freezing 

7.5 

Laundering 

6.0 

to 

6.8 

Oil-Well  Flooding 

7.0 

Rayon  Manufacturing 

7.8 

to 

8.3 

Steel  Making 

6.8 

to 

7.0 

Tannery  Operations 

6.0 

to 

8.0 

* California  Water  Pollution  Control  Board,  1952,  Water  Quality 

Criteria 

i:  SWPCB 

Pub.  3,  p.  317. 

SPECIFIC  CONDUCTANCE  (micromhos  at  25°C.).— The  spe- 
cific conductance  of  a water  is  a measure  of  its  ability  to  conduct 
a current  of  electricity.  It  varies  with  the  concentration,  and  degree 
of  ionization  of  the  different  minerals  in  solution.  Changes  in  the 
Specific  Conductance  of  a water  reveal  changes  in  the  concentration 
or  relative  proportions  of  the  minerals  dissolved  in  it.  Specific  con- 
ductance may  be  used  as  an  indicating  factor  for  general  classifica- 
tion of  waters  and  has  been  widely  used  as  one  criteria  in  rating 
the  quality  of  irrigation  waters. 

SILICA  (SiO.). — Silica  is  found  in  both  surface  and  ground  water 
but  is  more  prevalent  in  ground  water.  The  usual  range  of  its  con- 
centration is  from  I to  60  ppm,  however,  it  sometimes  does  ex- 
ceed 60  ppm,  but  very  rarely.  The  silica  in  water  is  dissolved  from 
sand,  quartz,  feldspar,  kaolinite,  and  other  minerals.  Silica  in  water 
may  contribute  to  boiler  scale,  to  "embrittlement"  resulting  in 
boiler  failure,  and  to  deposits  on  steam-turbine  blades.^  Limiting 
values  of  SiO^  that  have  been  mentioned  in  the  literature  as  being 
significant  for  various  industrial  processes  are  summarized  as  follows: 

’ Straub,  F.  G , Embrittlement  In  Boilers:  Illinois  University  Eng  Exper.  Sta.,  Bull. 
216,  1930. 
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SILICA  IN  WATER  FOR  VARIOUS  INDUSTRIAL  PROCESSES* 


Industrial  Use 


Limit  in  parts 
per  million 


Brewing 

Boiler  Feed  Water,  Gage  pressure 
0- 1 50  psi 
150-250  psi 
250-400  psi 
400  and  over 

Ice  Making  

Pulp  and  Paper  Mills 
Ground  wood  pulp 
Soda  and  Sulfate  pulp 
Kraft-Bleached 
Kraft-Unbleached 
Fine  Paper 

Rayon  Pulp  Production 


50 


40 

20 

5 


10 


50 

20 

50 

100 

20 

25 


* California  Water  Pollution  Control  Board,  1952,  Water  Quality  Criteria:  SWPCB 
Pub.  3,  p.  353. 

ALUMINUM  (Al). — Aluminum  is  not  regularly  determined  In 
the  analysis  of  water,  in  most  natural  water  the  aluminum  concentra- 
tion is  so  small  that  it  has  little  significance  In  evaluating  water 
for  industrial  use.  However,  significant  quantities  of  aluminum  are 
sometimes  found  in  acid  waters  and  in  wash  water  from  water  treat- 
ment plants.  Aluminum  in  water  has  been  reported  to  be  objection- 
able to  certain  industries,  such  as  the  manufacture  of  rayon,  paper, 
and  textiles. 

MANGANESE  (Mn). — Manganese  in  water  often  accompanies 
iron  and  like  iron  is  an  undesirable  constituent  because  it  may 
cause  discoloration  and  stains.  Manganese  deposited  from  solution 
can  clog  pipes  and  valves.  Ordinarily  the  concentration  of  man- 
ganese in  natural  surface  waters  will  not  be  in  excess  of  a few 
tenths  part  per  million,  but  the  concentration  in  ground  water  may 
be  several  times  greater.  Acid  water  from  mine  drainage  may  show 
high  manganese  concentration.  Industries  such  as  textile  manufac- 
turing, dyeing,  food  processing,  distilling  and  brewing  have  found 
manganese  in  water  objectionable.  The  U.  5.  Public  Health  Service 
recommends  limits  of  0.3  ppm  for  iron  and  manganese  together  in 
public  water  supplies. 

IRON  (Fe). — Iron  is  dissolved  from  the  soil  and  rocks  and  is 
usually  found  in  greater  concentrations  in  ground  water  than  in 
surface  water.  It  can  be  dissolved  from  pipes  of  a water  supply 


XII 


system.  Natural  waters  may  be  polluted  by  iron-bearing  wastes 
from  industrial  effluents.  Ordinarily  the  concentration  of  iron  in 
natural  surface  waters  are  less  than  0.1  ppm.  The  exceptions  to 
these  limits  occur  mostly  In  ground  waters.  Where  this  occurs  the  in- 
dustrial utility  of  water  is  greatly  impaired.  Large  amounts  of  iron, 
greater  than  0.3  ppm  for  household  and  0.1  ppm  for  industrial  use, 
are  considered  undesirable  because  of  a condition  resulting  in  what 
is  commonly  referred  to  as  "red  water."  This  is  caused  by  precipita- 
tion of  iron  when  exposed  to  air  and  is  prominently  identified  as 
stains  in  sinks,  washbasins,  and  bathtubs.  Delicate  fabrics  are  dam- 
aged with  stains  when  washed  with  water  of  high  iron  concentra- 
tion. The  dyeing,  tanning,  and  textile  industries,  bottling  companies, 
paper  manufacturers,  and  others  require  water  that  is  virtually  free 
of  iron.  The  following  table  summarizes  iron  threshold  values  In 
water  for  certain  industrial  processes. 


THRESHOLD  VALUES  FOR  IRON  IN  PROCESS  AND  COOLING 

WATERS* 


Industrial  Use  Parts  per  million 


Baking 

0.2 

Brewing 

0.1  to 

i.O 

Carbonated  Beverages 

0.1  to 

0.2 

Cooling  Water 

0.5 

Confectionary 

0.2 

Electroplatina 

Traces 

Food  Canning  and  Freezing 

0.2 

Food  Equipment  Washing 

0.2 

Food  Processing,  general 

0.2  to 

0.3 

Ice  Manufacturing 

0.3  to 

0.2 

Laundering  

0.2 

Oil-Well  Flooding 

0.1 

Plastics  Manufacturing 

0.02 

Pulp  and  Paper  Making 

Groundwood  Pulp 

0.3 

Soda  Pulp 

0.1 

Kraft  Pulp,  Bleached 

0.2 

Kraft  Pulp,  Unbleached 

1 .0 

Fine  Ppper  Pulp 

0.1 

Rayon  Manufacturing  

0.0  to 

0.05 

Sugar  Making  

0.1 

Tanning  Processes 

0.1  to 

2.0 

Textile  Manufacturing 

0. 1 to 

1.0 

• California  Water  Pollution  Control  Board  IP52,  Water  Quality  Criteria:  SWPCB 
Pub.  3,  p.  277. 
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CALCIUM  (Ca). — Calcium  salts  are  among  the  most  abundant 
constituents  of  water.  In  these  chemical  analyses  calcium  and  mag- 
nesium are  generally  considered  together  because  of  their  similar 
effects  upon  the  use  of  water.  Hardness  in  water  is  caused  primarily 
by  the  presence  of  calcium  and  magnesium  which,  among  other  dis- 
advantages, causes  boiler  scale.'  Hardness  limits  the  value  of  water 
for  such  household  chores  as  washing,  bathing  and  laundering  be- 
cause of  the  large  amounts  of  soap  required  to  lather. 

Calcium  may  be  discharged  into  rivers  and  streams  from  sewage 
and  different  types  of  industrial  wastes.  Calcium  is  dissolved  from 
practically  all  rocks,  particularly  limestone,  dolomite,  and  gypsum. 
Most  waters  from  granite  contain  less  than  10  parts  per  million 
of  calcium;  many  waters  from  limestone  contain  from  30  to  70 
parts;  and  waters  that  leach  deposits  of  gypsum  may  contain  more 
than  100  ppm. 

MAGNESIUM  ^Mg). — Like  calcium,  magnesium  is  an  abundant 
element  of  the  earth  s crust  where  it  is  widely  distributed.  Generally, 
the  salts  of  magnesium  are  readily  soluble.  Water  that  contains 
much  magnesium  chloride  is  likely  to  be  corrosive  and  particularly 
damaging  to  steam  boilers.'*  The  magnesium  in  soft  waters  may 
amount  to  only  ! or  2 parts  per  million,  but  waters  in  areas  that 
contain  large  quantities  of  dolomite  may  exceed  20  to  50  parts 
per  million.  The  U.  5.  Public  Health  Service  recommends  that  a limit 
of  125  ppm  of  magnesium  be  established  for  drinking  water. 

SODIUM  and  POTASSIUM  (Na  and  K). — Sodium  and  potassium 
are  dissolved  from  practically  all  rocks,  but  except  in  tidal  streams 
and  arid  regions  they  usually  make  up  only  a small  part  of  the 
dissolved  mineral  matter.  Potassium  resembles  sodium  in  many  of 
its  properties,  and  potassium  salts  can  be  substituted  for  sodium 
salts  in  many  industrial  applications.  Moderate  quantities  of  these 
constituents  have  little  effect,  but  waters  that  carry  more  than  50 
ppm  of  sodium  plus  potassium  may  cause  foaming  in  boilers.  The 
amount  of  sodium  in  water  is  a factor  for  determining  its  suitability 
for  irrigation  .Excessive  concentrations  of  sodium  cause  soil  colloids 
to  swell  and  close  the  pores  of  the  soil,  thereby  reducing  the  soils 
permeability  to  water  and  air.  Some  waters  contain  so  much  sodium 
that  they  are  unfit  for  nearly  all  uses. 

CARBONATE  (COJ. — Generally,  carbonate  is  not  present  in 
large  amounts  in  natural  waters.  The  concentration  of  carbonate  is 
a function  of  temperature  and  pH.  The  carbonate  of  calcium  and 
magnesium  are  not  readily  soluble  in  water  and  can  be  removed 
by  precipitation.  Excessive  carbonate  In  water  has  been  considered 

- Partridge,  E.  P.,  Formation  and  Properties  of  Boiler  Scale:  Michigan  University,  Eng. 
Research,  Bull-.  15,  1930. 

■ Rudolf,  Z.,  Principles  of  the  Determination  of  the  Physical  and  Chemical  Standards 
of  Water  for  Drinking.  Industrial  and  Domestic  Purposes.  Water  Pollution  Abs.  19. 
March  1931. 
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par+iculerly  objectionable  by  the  carbonated  beverage  industry, 
brewers,  and  ice  manufacturers.  The  U.  S.  Public  Health  Service 
standards  j!946)  set  no  limits  of  carbonate  concentrations  on  un- 
treated water,  bul  in  chemically  treated  waters  the  standard  car- 
bonate alkalinity  is  limited  to  I2C  ppm. 

BICARBONATE  (HCO,). — The  presence  of  bicarbonate  in 
natural  waters  is  due  largely  to  the  action  of  carbon  dioxide  which 
enables  the  waler  to  dissolve  carbonates  of  calcium  and  magnesium. 
Bicarbonate  can  be  added  to  water  by  decomposed  organic  ma- 
teria! and  by  washes  from  industrial  processes.  The  concentration  of 
bicarbonate  is  related  to  pH,  temperature  and  the  concentration 
of  carbonates.  Excessive  amounts  of  bicarbonates  tend  tc  formi  car- 
bonates and  form,  scale  at  high  temperatures.  Hibbard  says  that 
bicarbonate  in  excess  of  IOC  ppm  are  objectionable  for  steam, 
boilers  and  if  in  excess  of  20C  ppm,  objectionable  to  the  textile 
Industry.^ 

SULFATE  (SOj). — Sulfate  is  found  in  natural  waters  as  a result 
of  the  solution  of  sodium  sulfate  and  gypsum  in  rock  and  soil.  It 
may  also  be  formed  from  the  oxidation  of  sulfide,  sulfite  and 
thiosulfate.  Iron  pyrite,  FeS.,  through  the  action  of  water  and  air, 
is  the  source  of  sulfate  found  in  acid  mine  waters.  Sulfate  may 
sometimes  be  traced  to  industrial  wastes  of  tanneries,  sulfate  pulp 
mills  and  other  manufacturers  whose  plant  operations  require  the 
use  of  sulfates  or  sulphuric  acid. 

Sulfates  increase  the  corrosiveness  of  water  toward  concrete. 
According  to  Kellam,  "If  the  sulfate  is  less  than  25  ppm,  injury  from, 
this  source  will  be  mild.  Where  the  SO,  is  in  the  hundreds  of  ppm, 
it  is  a possible  source  of  great  harm  tc  concrete  and  protection 
must  be  provided."^  Other  suggested  upper  limits  for  sulfate  are: 
for  the  textile  industry,  less  than  100  ppm;  for  sugar  making,  less 
than  20  ppm.;  and  carbonated  beverages,  less  than  250  ppm.**  In 
the  presence  of  the  hard-water  constituents,  calcium,  and  m.agnesium, 
a hard  boiler  scale  is  formed  and  the  added  cost  of  treatment  for 
softening  becomes  a factor  for  consideration. 

CHLORIDE  (Cl). — Chloride  is  present  in  most  natural  waters 
and  uncontaminated  surface  water  will  usually  contain  a few  parts 
per  million.  The  exceptions  are  the  tidal  rivers  and  streams  where 
encroachment  of  sea  water  will  account  for  high  concentrations. 
Chlorides  find  their  way  tc  stream.*  from  cultivated  fields  where 
salts  have  been  spread  for  agricultural  purposes.  Chlorides  arc  dis- 
solved from,  rock  materials  and  also  may  be  discharged  In  industrial 

Hibbard,  P.  L.,  The  Significance  o'  Mineral  Matter  in  Water,  Journal  A.W.W.A, 
21,  884,  l?34. 

- Keilam,  B.,  The  Action  of  Water  on  Concrete,  Proc.  ASTM  38,  Part  I,  288,  1933. 

"California  Water  Pollution  Control  Board,  1952,  Water  Quality  Criteria:  SWPCB  Pub.  3 
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wastes.  Chloride  catalyzes  corrosion  of  boilers,  pipes  and  fittings.^ 
Concentrations  of  chloride  as  low  as  20  ppm  have  been  reported  to 
be  corrosive.®  The  U.  S.  Public  Health  Service  recommends  that 
chloride  should  not  exceed  250  ppm  in  drinking  water  used  in 
Interstate  carriers. 

FLUORIDE  (F). — Fluoride  originates  from  sedimentary  rock  and 
rocks  formed  from  the  molten  state  and  is  most  commonly  found 
in  surface  waters  in  concentrations  less  than  0.5  ppm.  Fluorides 
are  often  found  in  greater  concentration  in  ground  water  than  sur- 
face water.  In  abnormal  concentrations,  it  is  reported  to  cause  the 
dental  defect  known  as  mottled  enamel,  if  the  water  is  used  for 
drinking  by  young  children  during  calcification  of  the  teeth.  This 
condition  becomes  more  noticeable  as  the  quantity  of  fluoride  in 
water  increases  above  I part  per  million.  It  is  however,  reported 
that  the  incidence  of  dental  caries  (decay  of  teeth)  is  decreased 
by  quantities  of  fluoride  that  are  not  sufficient  to  cause  mottled 
enamel.  For  drinking  purposes,  or  food  or  beverage  manufacture, 
water  should  contain  no  more  than  about  1.5  ppm  of  fluoride.*’ 

NITRATE  (NO.J. — Nitrate  in  water  is  considered  a final  oxida- 
tion product  of  nitrogenous  substances  from  sewage  or  other  organic 
material.  However,  industrial  wastes  from  explosives  and  fertilizer 
plants  may  contain  appreciable  quantities  of  nitrate  salts.  Cox  re- 
ported that  a nitrate  concentration  in  excess  of  50  parts  per  million 
(as  NOJ  in  water  consumed  by  infants  has  been  directly  associated 
with  methemoglobinemia,  a condition  in  which  the  surface  of  the 
body  of  an  infant  becomes  blue.’”  Unpolluted  surface  waters  seldom 
have  more  than  a few  parts  per  million  of  nitrate.  Nitrate  may  reach 
abnormal  concentration  in  percolating  ground  water  in  areas  under 
cultivation  where  nitrate  fertilizers  have  been  added  to  the  soil. 
Leachings  of  cesspools  also  can  be  a source  of  nitrate  contamina- 
tion. The  presence  of  nitrate  in  water  is  objectionable  in  dyeing 
fine  fabrics  and  also  in  the  brewery  industry. 

DISSOLVED  SOLIDS. — The  reported  dissolved  solids  (the 
residue  on  evaporation)  consists  mainly  of  the  dissolved  mineral 
constituents  in  the  water.  It  may  also  contain  some  organic  matter 
and  water  of  crystallization.  Waters  with  less  than  500  ppm  of 
dissolved  solids  are  usually  satisfactory  for  domestic  and  most  in- 
dustrial uses.  Water  with  more  than  1,000  ppm  of  dissolved  solids 
are  likely  to  be  unsuitable  for  most  uses.  The  concentration  of 
mineral  constituents  in  water  can  be  lessened  by  dilution  or  Increased 
by  discharges  of  industry  and  by  drainage  from  irrigated  land. 
High  concentration  of  dissolved  solids  are  objectionable  because 

LIchtenberg,  H.,  The  Effect  of  Water  on  Aluminum,  Water  Pollution  Abs.  21,  March 
1948. 

Phelps,  E.  B.,  Public  Health  Engineering,  Wiley  and  Sons,  1948. 
e Faber,  H.  A,  The  Status  of  Fluoridation  in  1949,  Public  Health  Eng.  Abs.  30,  No. 
4-5,  1950. 

Bosch,  H M.,  et  al.  Journal  American  Water  Works,  Volume  42,  February  1950. 
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of  their  effect  on  turbidity,  color  or  taste.  The  following  table  gives 
the  limiting  concentration  of  dissolved  solids  for  industrial  waters. 


LIMITING  CONCENTRATIONS  OF  DISSOLVED  SOLIDS 
FOR  INDUSTRIAL  WATERS 


Industrial  Use 


ppm 


Paper  Manufacturing 

Groundwood  Papers  ... 

Fine  Papers  

Kraft  Paper,  Unbleached 
Kraft  Paper,  Bleached 
Soda  an  d Sulfate  Pulp  . 
Pulp  Paper  and  Paperboard 
High  Grade  Products 
Lower  Grade  Products 
Confectionary 
Ice  Raw  Water 
Plastics,  Clear,  Uncolored 
Food  Products 
Dairy 

Brewing,  Light 
Brewing,  Dark 
Brewing  and  Distilling 
Carbonated  Beverages 
Washing  of  Utensils 
Boiler  Feed  Water 


500 

200 

500 

300 

250 

75-80 

150-200 

100 

I 70-350* 
200 
850 
850 
500 
1000 
800 
855 
850 

50-3000 

(according  to  pressure) 


* However,  1300  ppm  has  been  used  successfully.  Water  Quality  Criteria — California, 
Water  Pollution  Control  Board,  1952,  p.  24^. 
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HARDNESS. — Perhaps  there  is  no  other  characteristic  of  water 
that  has  received  more  consideration  than  water  hardness.  Hardness 
in  water  is  caused  almost  entirely  by  compounds  of  calcium  and 
magnesium  resulting  from  contact  with  soil  and  rocks.  Hard  waters 
are  most  frequently  associated  with  deposits  of  limestone,  gypsum 
and  dolomite.  Hardness  is  sometimes  reported  as  calcium  hardness 
or  magnesium  hardness.  The  concentration  of  calcium  and  mag- 
nesium more  than  any  other  constituents  affect  the  value  of  waters 
used  for  industrial  purposes.  Hard  water  deposits  scale  in  boilers, 
piping  systems,  engine  jackets  and  Is  particularly  objectionable  to 
such  m.anufacturing  industries  as  textile  finishing,  dyeing,  canning, 
ice  manufacture,  rayon  manufacture,  laundries,  photography,  paper 
manufacturing  and  many  others.  The  following  table  summarizes  the 
available  literature  on  tolerance  of  hardness  in  industrial  waters. 

^^AXSMUM  HARDNESS  FOR*  VARIOUS  INDUSTRIAL 


Industrial  Use  PROCESS  WATERS  ppm 


Boiler  Feed  Water 

at  0-150  psi  80 

at  I50-25C  ps!  40 

at  250-400  psi  10 

over  400  psi  2 

Brewing  200-300 

Carbonated  Beverages  200-250 

Cooling  50 

Food  Canning  and  Freezing 

Genera!  50-85 

Legumes 25-75 

Fruits  and  Vegetables  100-200 

Peas  200-400 

Food  Equipment  Washing  10 

Food  Processing,  General  10-250 

Ice  Manufacture  70-72 

Laundering  0-50 

Pulp  and  Paper  Making 

Groundwood  Pulp  200 

Soda  Pulp  100 

Kraft  Pulp,  Bleached  100 

Krafl  Pulp,  Unbleached  200 

Fine  Paper  Pulp  100 

Raycn 

Pulp  Production  8 

Cloth  Manufacture  55 

Steel  Manufacturing  50 

Synthetic  Rubber  . 50 

Tanning 

Beam  House  513 

Tan  House  50-135 

Textile  Manufacture  0-50 


* California  Water  Pollution  Control  Board,  1952,  Water  Quality  Criteria:  SWPCB 
Pub.  3,  p.  267. 
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TOTAL  ACIDITY, — The  total  acidity  of  a natural  water  repre- 
sents the  content  of  carbon  dioxide,  mineral  acids  and  salts — 
especially  sulfates  of  iron  and  aluminum — that  hydrolyze  to  give 
hydrogen  ions.  Acid  waters  are  very  corrosive  and  generally  contain 
excessive  amounts  of  objectionable  constituents,  such  as  iron, 
aluminum  and  manganese.  Acidity  in  surface  or  ground  waters  can 
be  caused  by  carbon  dioxide,  humic  acids  extracted  from  swamps 
or  peat  beds,  or  to  industrial  wastes. 
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FIGJRE  I 


y. 


LOCATION  OF  WATER  SAMPLING  STATIONS 

1944  - 1951 


VARSAT80NS  IN  WATER  QUALITY  OF  SURFACE 
WATERS  OF  SECTIONS  OF 
PENNSYLVANIA 


The  location  of  sampling  stations  and  length  of  record  of  daily 
sampling  stations  are  shown  in  Figure  I.  The  records  of  water  quality 
for  the  period  covered  in  this  report  and  previous  reports  show 
that,  in  general,  waters  having  little  dissolved  material  are  found 
in  northeastern  and  northcentral  sections  of  Pennsylvania,  but  some 
waters  in  the  northeastern  section  have  noticeable  color.  Somewhat 
greater  concentrations  of  calcium,  magnesium,  bicarbonate  and 
nitrate  are  found  in  waters  in  southeastern  and  southcentral  sec- 
tions of  Pennsylvania,  with  principal  exceptions  occurring  in  streams 
affected  by  acid  mine  drainage.  K/lany  of  the  waters  in  the  north- 
western section  are  similar  to  those  in  the  central  part  of  the  state. 

In  southwestern  Pennsylvania  acid  mine  waters,  heavy-industry 
wastes  and  lack  of  sufficient  inflow  of  good  quality  ground  water 
tend  to  result  in  the  poor  quality  of  water  frequently  found  there. 
In  this  southwestern  section  can  be  found  wide  variations  in  quality 
in  the  streams  and  the  highest  concentrations  of  practically  all  the 
dissolved  constituents  tested  for  in  Pennsylvania  waters. 

Figure  II  shows  the  range  of  specific  conductance  and  hardness 
values  for  some  of  the  rivers  and  streams  of  Pennsylvania  and  the 
averages  for  the  period  of  available  records. 
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FIGURE  ri 
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SPECIFIC  CONDUCTANCE  IN  MICROMHOS  AT  25®C 


SOURCES  CF  mOPJAniGH  ABOUT  STREAM- 
FLOVv^  STATSCNS  \t<  PENNSYLVANIA 


Informaiion  about  the  location  of  stream-flow  measuring  sta- 
tions in  Pennsylvania,  the  drainage  areas,  average  discharges,  and 
extremes  of  discharge  are  available  through  the  Division  of  Hydrog- 
raphy, Pennsylvania  Department  of  Forests  and  Waters. 

A gaging  station,  or  stream-flow  measurement  station,  is  a 
selected  section  in  a stream  channel  equipped  with  facilities  through 
which  continuous  discharge  records  may  be  developed.  Basic  date 
systematically  collected  at  such  stream-flow  measurement  stations 
consist  of  records  of  stage,  measurements  of  discharge,  and  other 
general  information  needed  to  supplement  the  gage  height  record 
in  determining  the  instantaneous  and  daily  mean  flow.  Records  of 
stage  are  obtained  either  by  direct  readings  on  a nonrecording 
gage,  such  as  a staff  or  wire-weight  gage,  or  from  a water-stage 
recorder.  Discharge  measurements  are  computed  from  the  depth 
and  mean  velocity  of  the  water  obtained  at  a number  of  selected 
points  (usually  2C  or  more)  in  a section  across  a stream  channel.  The 
technical  procedure  followed  and  the  time  consumed  in  making  a 
discharge  measurement  depends  upon  local  conditions,  the  method 
used  in  determining  the  mean  velocity,  and  the  manner  in  which  the 
sounding  is  m.ade.  Discharge  measurements  are  made  from  bridge, 
cableway,  boat,  or  by  wading,  using  special  equipment  developed 
by  the  Geological  Survey.  Where  unstable  banks  and  channels  are 
prevalent,  frequent  discharge  measurements  must  be  made  to  assure 
accurate  records.  The  number  required  depends  upon  the  local  con- 
ditions and  may  vary  fromi  one  measurement  each  month  tc  one 
measurement  or  more  each  day  during  extreme  high  water.  The 
equipm.ent  and  methods  perfected  by  the  Geological  Survey  for 
stream-flow  measurements  are  described  in  "Stream-Gaging-Proce- 
dure- — A Manual  Describing  Methods  and  Practices  of  the  Geologi- 
cal Survey,"  1945  Geological  Survey  Paper  888. 

As  a few  technical  terms  commonly  used  in  describing  water- 
resource  and  related  investigations  may  be  unfamiliar  to  the  reader, 
a brief  description  follows; 
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SECOND-FEET  is  a short  form  for  cubic  feet  per  second.  A 
second-foot  is  the  rate  of  discharge  equivalent  to  that  of  a stream 
whose  channel  is  one  square  foot  in  cross-sectional  area  and  whose 
average  velocity  is  one  foot  per  second. 

RUNOFF  is  the  portion  of  precipitation  that  appears  as  flow  in 
a stream,  usually  expressed  in  inches  of  water  depth. 

DISCHARGE  is  the  rate  of  flow  of  water,  or  other  fluid,  in  a 
channel  past  a given  point  per  unit  of  time,  usually  expressed  In 
second-feet,  gallons  per  minute,  or  gallons  per  day.  One  second-foot 
flowing  for  24  hours  = 86,400  cubic  feet  = 646,317  gallons  = 
1.983471  acre  feet. 

DRAINAGE  AREA  is  the  area  drained  by  a stream  or  stream 
system  upstream  from  some  designated  point,  usually  expressed  in 
square  miles. 

GAGE:  (I)  A staff  or  wire-weight  graduated  to  indicate  the 
elevation  of  a water  surface  above  the  datum;  (2)  a device  for  pro- 
ducing a graphic  record  of  the  rise  and  fall  of  a water  surface  with 
respect  to  time;  usually  called  a water-level  or  water-stage  recorder. 

GAGE-HEIGHT  is  the  elevation  of  a water  surface  above  or 
below  a datum  corresponding  to  the  zero  of  the  staff  or  other  type 
of  gage  by  which  the  height  is  indicated. 

WATER  YEAR  is  the  year  beginning  October  I and  ending  the 
follov/ing  September  30  used  by  the  U.  S.  Geological  Survey  in  its 
reports.  This  period  is  used  rather  than  the  calendar  year  to  facilitate 
studies  of  runoff.  The  climatological  year  coincides  more  closely  with 
the  water  year  -than  with  the  calendar  year. 
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BIBLIOGRAPHY  OF  WATER  SUPPLIES  AND 
THEIR  TREATMENT 


The  list  of  publications  which  follows  is  a check  list  of  certain 
books  or  pamphlets  which  have  been  found  useful  and  valuable  with 
reference  to  water  supplies  and  their  treatment.  These  or  similar 
publications  are  available  for  consultation  in  many  public  and  uni- 
versity libraries.  These  libraries  may  also  have  such  publications  as 
the  Journal  of  the  American  Water  Works  Association,  the  Journal 
of  the  New  England  Water  Works  Association,  and  other  periodicals 
which  contain  articles  relating  to  water  supplies  and  water  treatmerJ. 

A.  S.  T.  M.  Standards  on  Industrial  Water;  (1950);  American  Society 
for  Testing  Materials,  1916  Race  Street,  Philadelphia,  Pa. 

Glossary — Water  and  Sewage  Control  Engineering;  (1946);  Amer- 
ican Water  Works  Association,  500  Fifth  Avenue,  New  York  18, 

N.  Y. 

Ground  Water;  Its  Development,  Uses  and  Conservation;  E.  W. 
Bennison;  (1947);  Edward  E.  Johnson,  Inc.,  2304  Long  Avenue, 
St.  Paul  4,  Minn. 

Hydrology  Handbook;  (1949);  American  Society  of  Civil  Engineers, 
33  West  39th  Street,  New  York  18,  N.  Y. 

Industrial  Utility  of  Public  Water  Supplies  in  the  United  States, 
1932;  W.  D.  COLLINS,  W.  L.  LAMAR,  E.  W.  LOHR;  (1934); 
U.  S.  Geological  Survey  Water-Supply  Paper  658;  Superintend- 
ent of  Documents,  Government  Printing  Office,  Washington  25, 

D.  C. 

Laboratory  Control  of  Water  Purification;  CHARLES  R.  COX; 
(1946);  Case-Sheppard-Man  Publishing  Corporation,  24  West 
40th  Street,  New  York  18,  N.  Y. 

Quest  for  Pure  Water,  The;  M.  N.  BAKER;  (1948);  American  Water 
Works  Association,  500  Fifth  Avenue,  New  York  18,  N.  Y. 

Safe  Water  for  the  Farm;  H.  L.  GARVER;  (1946);  U.  S.  Deparfment 
of  Agriculture  Farmers'  Bulletin  No.  1978;  Superintendent  of 
Documents,  Government  Printing  Office,  Washington  25,  D.  C. 
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Standard  Methods  for  the  Examination  of  Water  and  Sewage;  (9th 
Edition,  1946);  American  Public  Health  Association,  1790 
Broadway,  New  York  19,  N.  Y. 

Stream  Flow;  NATHAN  C.  SROVER  and  ARTHUR  W.  HARRING- 
TON; (1943);  John  Wiley  and  Sons,  440  Fourth  Avenue,  New 
York,  N.  Y. 

Water  Quality  and  Treatment;  (1950);  (2nd  Edition);  American 
Water  Works  Association;  500  Fifth  Avenue,  New  York  18, 
N.  Y. 

'Vater  Supply  and  Treatment;  (1946);  CHARLES  P.  HOOVER;  Na- 
tional Lime  Association,  927  Fifteenth  Street,  N.  W.,  Wash- 
ington 5,  D,  C. 

Water  Supply  and  Water  Purification;  (1942);  War  Department'* 
Technical  Manual  5-295;  Superintendent  of  Documents,  Gov- 
ernment Printing  Office,  Washington  25,  D.  C. 

Water  Treatment  for  Industrial  and  Other  Uses;  ESKEL  NORDELL; 
Reinhold  Publishing  Corporation  (1951). 

Industrial  Waste  Treatment  Practice;  E.  F.  ELDRIDGE;  McGraw-Hill 
Book  Company  (1942). 

Public  Health  Engineering;  EARLE  B.  PHELPS;  John  Wiley  and  Sons, 
inc.  (1948). 
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Chemical  analyaea.  In  parts  per  million,  water  year  October  1949  to  September  1950 
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emical  analyses.  In  parts  per  million,  water  year  October  1949  to  September  1950  „ 
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SUSQUEHANNA  KIVER  AT  DANVILLE,  PENNSrLVANIA 


Cross-section  sa/roles  for  water  year  ended  September  30,  1951 


Date 

Dis- 
charge 
(second- 
feet  ) 

Station 

Time 

Tem- 
pera- 
ture 
(°F.  ) 

Color 

pH 

Specific 

conduct- 

ance 

(Mlcraiihos 
at  25°C.) 

Parts  per 

million 

Bicar- 

bonate 

(HCOj) 

Sul- 

fate 

(so.) 

Chlo- 

ride 

(Cl) 

Ni- 

trate 

(NOa) 

Total 

hard- 

ness 

as 

CaCO* 

Oct. *15,1950 

1180 

10:00am 

61 

6.5 

325 

38 

Ill 

880 

10:00 

60 

6.8 

329 

44 

111 

650 

10:00 

60 

6.6 

319 

50 

100 

465 

10:00 

59 

6.8 

307 

59 

88 

120 

10:00 

60 

6.8 

268 

76 

69 

Nov.  15, 

1180 

5:00pm 

50 

6.5 

233 

33 

74 

880 

5:00 

50 

6.7 

221 

45 

63 

650 

5:00 

51 

6.7 

218 

52 

54 

465 

5:00 

50 

6.8 

210 

51 

54 

120 

5:00 

50 

6.7 

198 

47 

47 

Dec.  16, 

1180 

2:00pm 

43 

6.6 

180 

27 

53 

2 

880 

2:00 

42 

6.6 

180 

29 

56 

3 

650 

2:00 

43 

6.8 

173 

32 

47 

2 

455 

2:00 

44 

6.7 

170 

36 

43 

3 

120 

2:00 

44 

6.6 

157 

32 

41 

3 

Jan.  14,1951 

1180 

4 :00pm 

6.8 

183 

22 

58 

3 

880 

4:00 

6.9 

186 

33 

51 

• 4 

650 

4:00 

7.1 

180 

•36 

47 

3 

465 

4:00 

6.9 

176 

38 

46 

3 

120 

4:00 

6.8 

163 

35 

39 

4 

Feb.  18, 

1180 

2; 00pm 

36 

6.2 

164 

13 

47 

880 

2:00 

35 

6.5 

164 

21 

39 

650 

2:00 

36 

6.5 

162 

26 

38 

465 

2:00 

36 

6.5 

155 

28 

32 

120 

2:00 

35 

6.6 

135 

26 

27 

Mar.  17, 

1180 

3:00pm 

33 

6.6 

142 

26 

30 

880 

3:00 

33 

6.7 

. 138 

29 

27 

650 

3:00 

33 

6.8 

136 

32 

25 

465 

3:00 

32 

6.8 

134 

32 

25 

120 

3:00 

34 

7.1 

122 

30 

20 

Apr.  23, 

1130 

5:00pm 

46 

6,5 

187 

21 

52 

4 

880 

5:00 

44 

6.8 

197 

32 

50 

4 

650 

5:00 

45 

5.8 

195 

38 

40 

4 

465 

5:00 

45 

6.8 

190 

40 

38 

3 

120 

5:00 

44 

6.6 

135 

27 

30 

5 

May  7, 

1180 

3:00pm 

71 

6.6 

252 

41 

75 

5 

880 

3:00 

70 

6.8 

259 

53 

72 

5 

650 

3:00 

TO 

6.9 

257 

57 

67 

6 

465 

3:00 

70 

7.0 

257 

60 

65 

6 

120 

3:00 

70 

7.0 

232 

56 

57 

6 

June  16, 

1180 

6 : 30pm 

70 

5.6 

266 

42 

73 

7 

2.5 

103 

880 

6:30 

70 

5.  8 

266 

42 

63 

7 

'•'.4 

108 

650 

6:30 

70 

5.9 

258 

47 

66 

7 

2.1 

106 

465 

6:30 

70 

5.9 

256 

48 

60 

8' 

i.8 

106 

120 

6:30 

70 

5.7 

191 

34 

46 

6 

^ . 4 

74 

July  15, 

1180 

2;45pm 

82 

5.  8 

216 

38 

54 

4 

.3 

90 

880 

2:45 

82 

5.9 

216 

54 

46 

6 

. 4 

94 

650 

2:45 

82 

6.1 

216 

56 

44 

2 

.4 

92 

465 

2:45 

82 

6.2 

209 

54 

43 

6 

1.0 

90 

120 

2:45 

82 

6.4 

202 

52 

43 

4 

1.8 

86 

Aug.  15, 

1180 

2 : 30pm 

85 

5.5 

325 

18 

129 

7 

.8 

132 

880 

2:30 

85 

5.5 

346 

12 

132 

8 

1.2 

144 

650 

2:30 

85 

5.  6 

350 

12 

133 

8 

1.3 

14  4 

465 

2:30 

85 

5.  9 

359 

26 

128 

8 

.8 

148 

120 

2:30 

85 

6.5 

304 

34 

95 

8 

1.4 

126 

Sept » 15, 

1180 

4 : 00pm 

75 

5.5 

334 

18 

119 

9 

2.5 

136 

880 

4:00 

75 

5.8 

363 

26 

128 

9 

1.6 

154 

650 

4:00 

75 

6.0 

364 

38 

121 

a 

1.4 

152 

465 

4:00 

75 

6.2 

364 

46 

106 

9 

1.9 

154 

120 

4:00 

75 

6.2 

331 

52 

90 

9 

2.0 

134 

25 


SUSQUEHANNA  RIVER  AT  HARRIS3IRG,  PSNNGfLV/u'TTA 


Cross-Section  samples  for  water  year  ended  September  30,  1950 


Date 

Dis- 
charge 
( second- 
feet ) 

STATION  TIME 

Tem- 

pera- 

ture 

(°F.) 

Color 

pH 

Specific 

conduct- 

ance 

(Mloxinhoa 
at  25®C. ) 

Parts  per  million 

Bicar- 

bonate 

(HCOo) 

Sul- 

fate 

(SO.) 

Chlo- 

ride 

(Cl) 

Ni- 

trate 

(NOs) 

Tota 

hard 

ness 

as 

CaCO 

July  11,  1950 

East 

Channel 

120 

11:00 

am 

72 

2 

5.0 

420 

2 

174 

6 

1.8 

174 

600 

" 

73 

2 

6.6 

312 

21 

110 

8 

1.8 

127 

1180 

" 

73 

1 

6.6 

202 

20 

0 

5 

2.1 

75 

West 

Channel 

606 

IT : Bo 

am 

73 

1 

-- 

260 

77 

20 

6 

0.8 

74 

1100 

71 

1 

7.5 

291 

99 

42 

10 

1.9 

111 

1320 

-- 

1 

7.5 

356 

185 

19 

7 

7.8 

177 

July  21,  1950 

East 

Channel 

TITTJO 

am 

75 

1 

6.6 

392 

7 

159 

7 

1.8 

166 

600 

75 

2 

6.8 

309 

32 

99 

8 

1.9 

121 

1180 

" 

-- 

1 

6.  7 

207 

23 

59 

5 

1.8 

77 

West 

Channel 

600 

11:00 

am 

74 

2 

7.0 

194 

31 

51 

6 

1.8 

71 

1100 

73 

1 

7.3 

266 

83 

45 

9 

1.5 

101 

1320 

" 

72 

1 

7.6 

340 

166 

17 

7 

7.5 

158 

August  14,  1950 

East 

Channel 

120 

11:00 

am 

70 

1 

4.9 

481 

2 

205 

8 

1.4 

208 

600 

69 

2 

6.3 

354 

22 

128 

7 

1.2 

144 

1180 

" 

68 

2 

6.6 

225 

20 

69 

5 

1.1 

64 

West 

Channel 

600 

11:00 

am 

68 

2 

6.7 

223 

30 

63 

6 

0.8 

68 

1100 

68 

2 

6.8 

306 

89 

57 

11 

0.5 

116 

1320 

" 

69 

2 

7.1 

318 

152 

25 

10 

4.6 

152 

Sept.  18,  1950 

East 

Channel 

150 

TTToo 

am 

66 

3 

6.4 

275 

29 

84 

6 

2.8 

113 

600 

" 

64 

2 

7.6 

207 

53 

42 

4 

2.7 

85 

1180 

64 

2 

6.5 

160 

25 

41 

4 

1.6 

60 

West 

Channel 

000 

11:00 

am 

64 

3 

6.5 

164 

23 

40 

4 

1.6 

60 

1100 

" 

65 

3 

7.1 

254 

77 

41 

6 

3.1 

104 

1320 

" 

63 

6 

6.8 

242 

101 

25 

4 

5.4 

114 

Sept.  25,  1950 

East 

Channel 

120 

11:60 

am 

52 

3 

6.1 

342 

24 

120 

6 

2.2 

144 

600 

54 

2 

6.5 

224 

46 

61 

5 

1.6 

105 

1180 

54 

2 

6.7 

191 

29 

51 

4 

1.9 

73 

West 

Channel 

600 

rr:0o 

am 

54 

2 

7.1 

196 

37 

47 

5 

1.9 

72 

1100 

" 

54 

4 

7.0 

257 

80 

43 

7 

2.3 

103 

1320 

n 

54 

7 

7.2 

256 

116 

16 

4 

5.4 

116 

26 


SUoUtSHAjaA  HIViR  HT  HAHHISBU-IO,  faiRsaVA:.'!, 


Nov . 


Nov. 


Dec. 


Jan. 


Feb. 


Mar. 


Cross-section  samples  for  water  year  ended  September  30,  1951 


Date 

Dis- 
charge 
(second- 
feet  ) 

Station  Time 

Tem- 

pera- 

ture 

C^F.) 

Color 

pH 

Specific 

conduct- 

ance 

(Klcranhos 
at  25®C. ) 

Parts  per 

million 

Blcar-= 

bonate 

(ECO,) 

Sul- 

fate 

(so.) 

Chlo- 

ride 

(Cl) 

Ni- 
trate 
( NOj ) 

Total 

hard- 

ness 

as 

CaCOj 

15, 

1950 

26,000 

East 

Channel 

120 

11:00  am 

43 

5 

6.5 

247 

34 

76 

5 

1.8 

95 

600 

42 

6 

6.7 

198 

42 

50 

4 

2.0 

76 

1180 

" 

42 

4 

5.3 

115 

2 

41 

3 

1.2 

36 

West 

Channel 

600 

11:00  am 

41 

5 

6.3 

129 

13 

41 

2 

2.0 

45 

1100 

42 

6 

6.9 

170 

52 

33 

4 

2.0 

68 

1320 

41 

7 

7.0 

204 

89 

21 

4 

4.0 

87 

16, 

1950 

24,200 

East 

Channel 

120 

10:15  am 

55 

6 

6.2 

221 

27 

68 

5 

4.0 

86 

600 

56 

7 

6.3 

157 

30 

38 

4 

2.5 

59 

1180 

" 

56 

6 

5.7 

100 

4 

32 

2 

1.3 

33 

West 

Channel 

600 

10:30  am 

55 

7 

6.0 

110 

10 

34 

4 

1.1 

38 

1100 

56 

10 

6.7 

168 

55 

30 

3 

2.8 

68 

1320 

10:15  am 

54 

10 

6.8 

200 

36 

22 

5 

5,2 

88 

20. 

1950 

33,000 

East 

Channel 

120 

11:00  am 

34 

2 

5.6 

278 

6 

106 

5 

2.8 

114 

600 

" 

34 

2 

6.7 

181 

29 

46 

4 

3.1 

72 

1180 

35 

2 

6.1 

140 

12 

39 

3 

3.0 

54 

West 

Channel 

600 

11:00  am 

35 

7 

6.4 

136 

IS 

38 

3 

2.0 

52 

1100 

35 

2 

7.2 

181 

62 

24 

4 

4.2 

75 

1320 

35 

2 

7.9 

264 

119 

19 

4 

5.7 

120 

15, 

1951 

40,600 

East 

Channel 

i2(r 

11:00  am 

38 

4 

6.4 

218 

8 

78 

5 

5.4 

88 

600 

" 

38 

3 

7.1 

171 

30 

43 

3 

2.3 

68 

1180 

38 

5 

6.8 

131 

13 

40 

3 

1.8 

50 

West 

Channel 

66o 

11;00  am 

37 

5 

7.2 

129 

90 

47 

2 

2.0 

50 

1100 

38 

5 

7.4 

163 

79 

26 

3 

3.4 

68 

1320 

37 

5 

7.7 

236 

107 

17 

4 

5.8 

115 

15, 

1951 

85,900 

East 

Channel 

120 

11:00  am 

37 

4 

5.3 

224 

3 

84 

4 

1.9 

90 

600 

37 

5 

6.9 

164 

24 

45 

5 

2.1 

65 

1180 

37 

5 

6.6 

127 

16 

37 

2 

1.6 

48 

West 

Channel 

600 

11:00  am 

36 

5 

7.2 

148 

45 

22 

3 

2.8 

64 

1100 

" 

36 

5 

7.2 

156 

51 

21 

4 

3.2 

66 

1320 

36 

13 

8.1 

174 

70 

17 

4 

2,6 

70 

16, 

1951 

59,900 

East 

Channel 

120 

11:00  am 

42 

5 

6.6 

222 

14 

79 

3 

1.9 

92 

600 

42 

4 

6.9 

164 

29 

44 

1 

.2 

66 

1180 

42 

2 

6.8 

110 

14 

33 

1 

1,1 

44 

West 

Channel 

600 

11 : 00  am 

45 

5 

6.9 

105 

16 

29 

1 

.1 

40 

1100 

44 

5 

7.5 

163 

58 

24 

4 

2.3 

64 

1320 

44 

4 

7.5 

228 

103 

18 

2 

4.3 

104 

27 


SUSQU2HA:J]U  RIVS’I  at  harrisjurd,  pqinsilvania 


Cross-aectlon  samples  for  water  year  ended  September  30,  1951 


Date 

Dis- 
charge 
(second- 
feet  ) 

Station  Tims 

Tem- 

pera- 

ture 

Color 

pH 

Specific 

conduct- 

ance 

(MlcrcinhOB 
at  25®C.) 

Parts  per  million 

Bicar- 

bonate 

(HCOa) 

Sul- 

fate 

(so.) 

Chlo- 

ride 

(Cl) 

Ni- 

trate 

(NOj) 

Total 

hardr- 

neas 

as 

CaCOe 

Apr.  17,  1951 

East  Channel 

■12‘0"  11:00  am 

47 

5 

6.8 

169 

27 

49 

2.0 

2.7 

68 

600  " 

60 

7 

6.5 

129 

35 

29 

2.0 

2.5 

52 

1180  " 

47 

7 

6.2 

111 

21 

23 

2.0 

1.9 

43 

West  Channel 

“655  11:00  am 

47 

3 

6.1 

102 

12 

29 

1.0 

1.6 

39 

1100  " 

40 

5 

■6.4 

130 

42 

19 

2.0 

3.0 

54 

1320  » 

49 

5 

6.7 

134 

48 

17 

2.0 

3.5 

56 

May  17,  1951 

East  Channel 

“I20  11:00  am 

68 

2 

6.6 

336 

21 

123 

6.0 

1,7 

144 

600  " 

68 

3 

6.8 

268 

44 

76 

6.0 

2.3 

113 

1100  ” 

68 

2 

6.5 

162 

15 

52 

5.0 

1.4 

62 

West  Channel 

600  11 : 00  am 

68 

2 

6.4 

153 

19 

44 

5.0 

1.4 

58 

1100  " 

67 

3 

7.0 

194 

66 

30 

6.0 

1.7 

62 

1320  " 

67 

4 

7.1 

223 

96 

23 

5.0 

1.9 

99 

June  15,  1951 

East  Channel 

“120  11:00  am 

65 

3 

6.0 

309 

14 

117 

8.0 

3.2 

136 

600  " 

63 

2 

6.5 

126 

21 

34 

3.0 

2.6 

49 

1100  " 

59 

8 

6.9 

121 

38 

19 

2.0 

1.7 

50 

West  Channel 

“555  11:00  am 

60 

7 

6.8 

127 

42 

21 

3.0 

2.3 

54 

1100  " 

60 

11 

6.5 

125 

38 

20 

4.0 

3.4 

50 

1320  " 

60 

10 

6.6 

122 

41 

20 

3.0 

7.4 

50 

Aug.  15,  1951 

East  Channel 

145  llf^  am 

82 

3 

4.9 

484 

2 

211 

8.0 

0.5 

221 

600  ” 

83 

4 

7.0 

333 

27 

114 

8.0 

0.9 

142 

1220  " 

83 

6 

7.5 

221 

50 

56 

7.0 

1.9 

93 

West  Channel 

'6oCi  11 : 20  am 

83 

5 

7.2 

234 

70 

48 

8.0 

2.2 

116 

1100  '• 

00 

6 

7.4 

240 

77 

36 

0.0 

3.6 

93 

1300  " 

80 

5 

7.2 

268 

133 

18 

4.0 

6.0 

132 

Sept.  24,  1951 

East  Channel 

~I4o  1 : 10  pm 

67 

5 

4.9 

587 

2 

232 

10 

1.3 

249 

600  ^ 

67 

7 

6.6 

442 

28 

168 

9.5 

1.3 

166 

1220  " 

— 

8 

6.  8 

347 

51 

112 

10 

1.8 

142 

West  Channel 

600  1 : 10  pm 

-- 

6 

7.2 

359 

77 

88 

12 

1-^ 

146 

1100  “ 

-- 

5 

7.2 

354 

102 

54 

14 

0.8 

146 

1320  " 

-- 

5 

7.3 

249 

114 

18 

7.5 

3.4 

123 

28 


UCKAWiUJNA  RIVER  AT  OLD  FORGE,  PEtJNSILVANIA 


e r 
05  O 

© o 

Non- 

carbon- 

ate 

<D  CM  <0  <0  O CO 
to  to  'Nf  m > CM 
^ lO  t/5  to  to  •J' 

O C5  05  ^ ^ 
<^05  CM  tn  ffi 

•c  to  rH  CM  rH 

COCDCM'M'CMCM'M' 
iD  •P  Np  I-H  CM  to  to 
CM  rH  CM  CO  CO  CM  to 

1 l O •P  CD  <D  to 

1 I rH  CM  «P  C-  CM 

1 1 (3i  rH  rH  CM  CM 

to  o o o o o m 

to  cO  «0  <D  HP  CM  CM 

CM  to  CM  CM  rH  to  Hp 

o Qci  '-T  o in 

rH  O to  m rH  lO 

in  tOCM  Hp  CM  Hp 

oinooioinino 

C5COtDHp,n,HtOLO 

HpoiniOtocMHPin 

C- 

to 

Hare 
aa  < 

Total 

to  CM  <0  <0  O CO 

to  to  ^ m c-  CM 
■M*  lO  lO  (0  to 

O CM  O to  CM 

to  o m CD 

tp  rH  CM  rH 

CO  CD  CM  ■M'  CM  CM  -c 
lO  --p  'Np  rH  CM  to  to 

CM  rH  CM  cO  to  CM  to 

1 1 O ^ CD  CO  tD 

1 1 rH  CM  --P  C~  CM 

1 1 CM  rH  rH  CM  CM 

to  o o o o o m 

to  to  to  <D  HP  CM  CM 
CM  tO  CM  CM  rH  to  HP 

o o HP  m o in 

rH  O to  LO  rH  to 
m to  CM  HP  CM  Hp 

oioooinmino 

<35CDtOHptO'HtOin 

HpininintocjHptn 

C- 

to 

Dla- 

aolve<l 

solids 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 lilt'll  1 1 1 1 1 1 1 1 1 1 1 1 1 1 I 1 t 1 1 I 1 

i 

o 

Ni- 

trate 

(NO,) 

<-•  rH  to  <0  CM  CM 

CM  CO  CO  to  CM 

C-  CD  to  <33  c-  CM  CM 

I 1 CM  CM  CM  CM  CM 

II  

CM  CM  rH  rH  rH  CM  HP 

LO  HP  CO  Hp  ip  in 

intomintocMCMto 

H 

<35 

t. 

o 

XI 

Fluo- 

ride 

(F) 

1 1 1 1 1 1 1 1 1 1 1 1 1 I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 < 1 1 1 1 1 1 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

1 

1 

*3 

O. 

f> 

m 

Chlo- 

ride 

(Cl) 

CM  CO  O lO  CD 

CO  i>cn  o to  CO 

lO  m lO 

rH  CM  to  C-  to 

lO  tO  lO  lO 

C>  to  t-  > CM  CD  O 

o o o o o 

II 

1 1 lo  m HP  to  to 

o 6 o o m o O' 
m m to  to  to  C"  <35 

CM  O O CM  o c 

O C-  HP  <35  to 

inOrHOOOC35CM 

c^<35in*P<35^com 

C- 

4-5 

05 

05 

Sul- 

fate 

(30.) 

lo  m 05  co  05  lO 
> to  ID  CM  Nj*  O 
Tj<  to  to  ^ -M"  lO 

517 

454 

146 

290 

201 

CD  (O  CM  O <35  <35  (D 
CD  to  to  U3  Np  to  CM 
CM  rH  CM  CM  to  CM  Np 

1 245 

! 144 

1 171 

i 317 

j 258 

o m HP  o CO  m rH 
to  CD  <35  CM  m 05 

CM  to  CM  to  rH  to  Hp 

rH  C~  CO  to  rH  m 
05  C3>  Hp  rH  ■'p  O 

HP  CM  CM  tn  CM  m 

rH0r<000C-0 

HptDinHpincMrHin 

intotoocMCMinto 

<35 

c- 

to 

Ch 

O 

JO 

o 

Blcar- 
' bonate 

1 (HCOa) 

1 

1 1 1 1 1 1 

1 ■Np  to  o o 

1 rH 

o o o o o o o 

1 1 1 1 1 1 1 

1 1 1 1 1 1 1 

1 o o o o o o 

l 1 CM  O O 1 

1 1 1 1 O 1 1 1 

1 1 1 1 III 

1 

u 

a 

O 

>> 

1 

o 

a. 

tas- 

slum 

(K) 

HP  CM  <75 

m <0  CM  (35  in  Cl 
to  C.1  to 

05  to  1 1 1 1 1 1 

to  m 1 1 1 1 1 1 

water 

1 So- 

dium 

(Na) 

1 1 ! 1 1 1 

1 

1 1 

! 1 1 1 1 1 i 

1 1 1 1 1 1 1 

1 ! 1 i ! 1 1 

1 

c 

o 

to 

e 

s: 

ne- 

alum 

(Mg) 

1 1 1 1 1 1 1 1 I 1 1 1 1 1 1 1 1 r 1 1 1 1 1 1 1 1 i 1 1 I 1 1 1 t 1 1 1 1 1 1 1 1 1 1 1 1 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

1 

1 

per  mu 

Cal- 

cium 

(Ca) 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I 1 1 1 1 1 1 1 1 1 [ 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 t 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

1 

1 

■13 

U 

Iron 

(Pe) 

111111  11111  1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

1 1 1 1 1 1 I I 1 1 1 1 1 1 1 1 1 1 ! 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

1 

1 

a 

c 

n 

a — s 

o a 
•H  O 

•H  CO 

03  — 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

1 1 1 1 . 1 1 1 1 1 1 1 1 1 1 1 1 i 1 1 1 1 1 1 1 1 1 I 1 1 1 1 1 1 1 1 1 1 I 1 1 1 1 1 1 1 1 

1 

1 

cal  analyse 

Specific 

conduct- 

o • 

•5  ^ 

O lO 
© t4  « 

o o 

C -H  -w 

« s:  « 

to  O O CD  »o  o 
CM  to  t-  CM  05  o 
<35  f-l  iH  CD  CO  O 

1060 

940 

356 

651 

473 

o ^ C5  -M*  CM  to  m 

CO  <35  CD  to  c-  CO  rH 
to  to  to  C-  > to  <35 

1039 

177 

576 

368 

414 

708 

593 

o CD  m to  to  <35  o 

rH  to  c-  rH  <J5  O CM 

to  CD  to  > to  CD  O 

1170 

651 

610 

1090 

604 

1090 

oooomcMoo 

(OCMCD<DOrHC“rH 

rntOtOCMC-motO 

rH  rH  rH  rH  rH  rH 

1 ! 

s 

£ 

o 

u 

o o lO  o lO  m 

U3  ^ CM  <35  to 

to  to  to  to  to  to 

o o o 

»p  lO  o to  CD 

o rp  to  to  to 

to  in  o o o o 
t-  CD  to  'P  lO  to 

to  CO  to  cO  to  to  to 

o o o o o o o 

to  to  CD  O C-  (J5 

cO  Np  CO  HP  to  PD  to 

o o m o o o o 

CO  m in  in  CD  in  HP 

to  to  to  to  to  to  to 

o o o o 

^ to  rH  to  m to 

to  Hp  m to  to  to 

o o o o o o o 

tOfOtOHPC-HpHPHp 

tOtOtOtOtO-PtOtO 

3.75  j 

Color 

tr  to  m 'N?  Tr  to 

to  CO  to  to 

c~  CM  in  tn  > P3  to 

CM 

1 1 CM  to  HP  HP  to 

I 1 

Hp  to  (O  co  CM  in  HP 

o m in  in  o o 

CM  CM  rH  rH  rH  rH 

CDOHPtOtOHpHPtO 
rH  CM 

c- 

i 

1 © • 

E c.  2.  EiL, 
o e :3  • 

6-.  ft.»5 

CM  O > to  05  CM 

to  to  lO  tO  ^ 

CM  to  CM 

C 'P  «P 

to  O O to  rH  o to 
^ •p  tp  ■NP  Np  to 

O ■'P  rH  CM  rH  to  O 

Hp  CO  HP  -^p  in  Hp  lo 

intOC35CMrHCMC- 

in  m in  lo  lO  lO  to 

rH  CO  CD  G5  to  m 
to  to  <D  to  O to 

COCDtOC-COrHrHtO 

tototototototom 

54 

5?- 

c 1 c.  o«> 

4 B a o o 
• ^ A • c 
ETJ  O ■«- 

O O CO  O ’T 
rH  C-  to  CD  <35  U3 
CM  r-l  rH  CM  CM  CM 

^ •tp  C-  CD  CD 
CM  to  CM  <35  CD 
CM  CM  lO  ■'P  C- 

c-  <35  <35  <D  c-  O to 
CM  CD  rH  in  CM  CM  CD 
in  r-H  C-  -M”  ■NT  tO  CO 

CD  m o m <35  rH  Hp 
Hp  <0  C-  Hp  CM  CM 

CO  to  <35  Hp  to  <35  o 

CM  CM  CM  rH 

to  CO  m o o CO  HP 
o m in  CO  CO  0)  m 

<35  to  > lO  rH  Hp  to 

HP  CM  Hp  HP  CD  m 
<35  CM  05  tn  O rH 

CM  CM  to  to  to  to 

C~CDOOOCMtO<35 

tooo5c-C'intOHp 

CMCMrHHCMtOCMr-H 

•592 

pate  of  collection 

1 1 1 1 1 1 

1 1 1 1 1 1 

1 1 1 1 1 1 

C35  1 1 1 1 1 

1 1 1 1 1 

<35  1 1 1 1 1 

•'O  rH  -O  O 
O CM  to  O CM  to 
rH  1 1 rH  1 1 

rH  rH  CM  rH  rH  Ed 

*5  4-5  4-5  > > > 

o o o o o o 
o o o z z z 

1 1 1 1 1 

1 1 1 1 1 

1 1 1 1 1 

1 1 1 1 1 

1 1 1 1 1 

1 1 lO  1 1 

1 i rH  1 1 

•>CM  ■V  CM  rH 
O rH  rH  CM  to 
rH  1 •■II 

1 rH  CO  to  to 

rH  rH  rH  rH  CM 

O O O t5  O 

© © o o © 

Q Q O Q Q 

Jan.  1-5,1950 

Jan.  6-10, 

Jan.  11-20, 

Jan.  21-31, 

Fob.  1-10, 

Feb.  11-20, . 

Fob.  21-26, 1 

1 1 1 1 1 1 1 

1 1 1 1 1 1 1 

1 1 1 1 1 1 1 

1 1 1 1 1 1 I 

1 1 1 I I 1 1 

1 1 1 1 1 1 1 

1 1 1 1 1 1 1 

1 CD  o'rH  '*><3  rH 
•rH  CM  to  O CM  to 
CO  1 1 rH  1 1 

1 •rH  rH  1 rH  rH 
rH  <35  rH  CM  rH  rH  CM 

L.  C.  L.  t.  - C, 

O © S © CX  Q.  O. 
E Z E e:  c «<  < 

May  1-10, 

May  11-20, 

May  21-31, 

June  1-3,6-10, 

June  4-5, 

June  11-20, 

June  21-30, 

July  1-9, 

July  10, 

July  11,14,19,20,— 
July  12,13,15-18, — 

July  21,  25, 

July  22-24,26-31,— 

1 I 1 1 1 1 1 1 

1 1 1 { 1 1 1 1 

1 I 1 1 1 1 1 1 

1 1 1 1 1 1 1 1 

1 I 1 1 1 1 1 t 

1 1 1 1 1 1 1 1 

1 1 1 1 1 1 1 1 

1 • • 1 1 1 o”c> 

•O  rH  • 1 1 CM  to 

O CM  to  05  • • 1 1 

rH  1 1 1 O rH  CM  rH 

1 rH  rH  rH  rH  rH  rH  CM 
rH  rH  CM 

to  to  tc  a o.'o.'q.  a 

333©0©®0 

«a:<<c0c0c0<0c0 

Average 

29 
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0} 

r-t  i as  ■* 

Oj  -d  O 

■U  -H  >»03 

O O -P  Oi 

H a -H  tc 

CviOCsJO  o OHr-HCOtO'^'^O  OJOVOHO  OlxjiiWOOO  OC-CMOICOICOO  OOO^^COI'J' 

rHf— lrHeHli<HlrH  iH(P  iHrH 

Hardness 

as  CaCO.-i 

Non- 

carbon- 

ate 

n>  lO  lO  O «0  O O > O CO  O ID  O O O O iD  O CO  CD -O  (M  W O <0  03  OJ  O ^ ■«1' <D  CM  CO  O tO  W '0  O cO  O O CD  ^ O)  CM 

CO-^eOrHuO»3'tO  r-|tOcOOS«OOlDrHlD  tOa>0>'«j«cf>C0  lOOCMCOOJCOCD  CMOtDlDiH  iHlO  COOlDi-ICMlDCVlCD 

iDlDLDlDWtO-M*  (0(0  t-lCM  H rHrH  r-i  WCMiH  rS  OJrH  CMW^lOlD'OCM 

Total 

OJiDiDOOOO  COOCOOiDOOOO  iDOCOCD^CM  CMOCOCDCMO«0  ■sfOOJCOO^Ol^  O«OOOC0-^'M<W 

CDt}I(0i-(H*0(0  •^(OOC’ltOOOr-IlD  (OChcO^OCO  IDCOOJCOCMCOCD  CMOlDiDrH  rSlD  CDOlD«H<MlDtOa) 

iDlDlDlD(OcO^  (0(0  i-ICM  CMH'J*  ^rHCMrHrH  r-t  <HH  /H  CMCvJrH  rH  OJrH  OJCM'J'lOlD^CM 

Dis- 

solved 

solids 

o 

CM  1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

O 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I 1 

f-i  * 

Ni- 

trate 

(NO,) 

(DCO*S‘COOO>  Cy)OiDCDC3>C7>CJ5C“CJ>  OC~(0(OtHO  CM^»-I00(00  00(0(06^  C-CJ  CJ>(DlDtO<OrH^(0 

rH  rHt0CM{0  r-HrHrHrHrHClrH  rHrHCMCMCM  t 

Fluo- 

ride 

(F) 

■0<  1 1 1 1 1 1 ( 1 I 1 1 1 1 1 1 1 1 1 J 1 1 1 1 1 1 1 1 1 1 1 f 1 1 1 1 1 1 1 1 1 1 1 1 1 

• 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 J 1 1 t t 1 1 

Chlo- 

rl  de 

(Cl) 

CM  O <H  -e*  CM  <D  CO  iD  ^COMCOCMCO  CM 

tOC-lDCMrHCOCM  C0C7>'M‘^(0'^O'^CD  C-lDCOlD>lD  C-CDtOC-C-OCO  CRC-CMCMH  lrH(0  HrHCMcOlDCDO^ 

Sul- 

fate 

(so.) 

«I‘COiDOCM(OCM  CRCOlDCDC-MiD'mrH  lD>iD-vCMCM  iDlDCOCDtOCMO  CD.HCD>CMO'^^  (D<O(O*mC0O>rH(O 
COtOtOtm-^C-r-l  O OlOOOCMO  OOrHC~rHO>  C'<OCMO(0<J><H  (DtO«OcOCMiH'«>'C'  0>(O0>»DCneO(DCM 

(D<DlD»DCM(OiD  (0(0^  CMCM  (OrHiD  iDCM(OrHCM  rH  CMrH  CM  CMCMrH  H CMrH  CMCM'e'lOCO'^rO 

1 (D-s 

M -P  O 

moo 

O c o 

P o s 

CQ  .O  W 

0111(011  COllllllll  llllll  11(01111  II1II/H1I  111111(01 

1 1 1 (0  1 1 (O  1 1 1 1 1 1 i 1 111(11  11  1 1 1 1 1 t 1 1 1 11  llllll  1 

Po- 

tas- 

sium 

(K) 

<Ji  CM  CO  03  0> 

■«rl  1 1 1 1 1 1 1 1 l.l  1 1 1 1 1 lOOCDH  0>C'(0CDC»CMrH  HHiOt-CJilHlD  CT>CJ3C“«0O(OOC0 

CMllllll  1IIIII1II  llrHCM/HrH  H HCMHCM  (OCMrH  ICMrH  iHCM(0'S*lD(0CM 

So- 

dium 

(Na) 

fcO  1 1 60 

O ® «H  E 
s:  C n — 

t-  1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 llllll  1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 llllll  1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

O -H  O 
o o _ 

llllll  1 1 1 1 1 1 1 1 : llllll  1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
cn  1 1 1 1 1 1 I 1 1 1 1 1 1 1 1 llllll  1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I 1 1 1 1 
o 

iH 

Man- 

ga- 

nese 

(nn) 

o 

(O  1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 llllll  1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 . 1 1 1 1 1 1 

• 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 llllll  1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

Iron 

(Pa) 

• 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 llllll  1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

rl  1 ! 1 1 1 1 1 1 1 1 1 1 1 1 1 llllll  1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I.  1 1 1 1 1 1 1 

Alum- 

inum 

(Al) 

O' 

• 1 1 1 1 1 1 I 1 1 1 1 1 1 1 1 llllll  1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

0>  1 1 1 I 1 1 1 1 1 1 1 1 1 1 1 llllll  1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 t 1 1 1 1 i 1 

Silica 

(SlOg) 

to  1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 llllll  1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

H 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 llllll  1 1 1 ! 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I 

Speclfl c 
conduct- 
ance 

(Micromhos 
at  25®C. ) 

CM  ^ 

OOOOcOrHO  C-'J'H<OeOCM'<i‘iDO  OHrH*m(DCM  CMtOCOOCMcOCO  <H>C0C0O3t'r-IC0  CMIDC7>OOOIOCM 

(O'M''mc0O>rHC0  iDHtOaDCMO-rHcnO  OOHCM^'M*  (OCDC7)-4''(f'<mO  (OlOCMCJ>rHiDO(0  tDt>CJ>OCOcO(OH 

lOCMCMrHCDCOO  r-COCM'3'(OrHC'CMfH  tHinC“<miDCM  'S'rH  iDIOCMtO  (OlO-'J'rHlO  <D«J*  CMlD(OOCMlOO>C“ 

rHrHrHiHrH  rHrH  iHrHrH 

X 

0. 

iDOOlO  OO  OCO(D  O lO  iDOOOiDiD  0(D  OOiOO  cOOtOOO  OO  OOOOOiDOO 

(Om^lDCDcOlD  -CcDr-lCOtOlDlDlDlO  (OCOcDC7>(OCM  OjiOcDC'CMCMCD  (DCDO-mHC^COCD  CMO-COID^CMCOCO 

10(0(0(0(0(0(0  (0(0'm(0(0^(0’M*(0  (0(^J(0l0(0^  (O’miDlO'^^lO  (0(0'J*«J'^iDl0(0  ^(010(0(0(0(0(0 

Color 

■^CV'^lDlDlOCO  lO(OCOOOCDlDlOlD  C0(DC0CDIDU3  COOCOCDOCOlO  lOCOCMCMCMIO(OlO  CMiHrHlO(D(OCOlO 
CM  H H rH  H rH 

Tem- 
pera- 
ture 
(“F.  ) 

l33t-(0'V(0rHf'  CDCMHrHOOoOrH  (0iDO!0(0<0  (O-miOO^OO-O  rH(0(O<O'3'CMa3C0  lDCD'J'C^D<H(J>(D 

iO'-DiD(DiDiD'm  ■!»<<3'^^'(CV(0^'J'  ^(0^'J’(0(0  I0{0I0(0'I'(0’3<  'a'^(DiD(0(DO(0 

Mean 
dls-. 
charge 
( second- 
feet  ) 

0(OCD'^<00(0  0(OC-HOJCMrHC03)  HCMC^OCMO  COOOiH>OiD  (0'^iOO(OOCMO  (O^^COO(OrOiD 

lO^m-rn'O-mOCD  OC^fOOOOrHCMCO  CMH'OtOD-CM  CMO<O03C>(0CM  O>cnC0H(O(O(OCO  iDtOCDOCMOncO 

HHH.H(0(0h  CMCMC'M(0P'CDCD(0  rOO3«OC0>-^  OCJiCOCOiHOO  C-CDHmC'HCDH  0(m«>'^(OCM'>J^ 

(O  H H (O  H HHH  H CM  -H  rH  M .H  H rH  CM 

Date  of  collection 

1 

Oct.  1-10,  1950 

Oct.  11-20, 

Oct.  21-31, 

Nov.  1,  2,  4, 

Nov.  3,  5, 

Nov.  6-10, 

Nov.  11-19, 

Nov.  20, 

Nov.  21-24, 

Nov.  25-27, 

Nov.  20-30, 

Dec.  1-3,  9,  10, 

Dec'.  4-8, ■ 

Dec.  11-13,15-20, 1 

Dec.  14, ; 

Dec.  21-31, 

Jan.  1-3,  1951 

Jan.  4-10, 

Jan.  11-19, 

Jan.  20, 

Jan.  21,23,27-31, 

Jan.  22,24-26, 

Feb.  1,3-6,9,10, 

Feb.  2,  8, 

Feb.  7, ! 

Feb.  11,12,15-19, ' 

Feb.  13,14,20, 

Feb.  21-23, ' 

Feb.  24-28, 

Mar.  1-10, 

Mar.  11-20, 

Mar.  21-29, 

Mar.  30,31, 

Apr.  1-4, 

Apr.  5, 

Apr.  6-10, 

Apr.  11,  12, 

Aor.  13-16, 

Aor.  17-20, 

Apr.  21-30, 

May  1-10, 

May  11-20, 

May  21-27,  29, 

May  28, 

Hay  30,  31, 

30 
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Ex  a -.4  cc 

005  1(^050^^  OOWT3«a5U5 

0>tO  lO^OOJOtO  tOrHlO-<J*rH(M 

rH  (HrH  rH^rHrH»HiH 
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Q « 
O O 
o u 
c a 
■d  o 
u 

a n 
s a 

Non- 

carbon- 

ate 

■<3’csjcj<oo'aoo  oomoom 
H(Xir-icvjr-o 
tONrx^cjtO'aio  <oio<0(Dirjio 

o 

o 

to 

Total 

^c^cvjoo^oo  ooiooom 

C'CD0(M'sl'a>>0  rXC0«-t0JC~0> 

tocjoa'J'Wto-^m  'omooiom 

1 

302  1 

Dis- 

solved 

solids 

1 1 i j 1 j 1 1 1 I 1 1 1 1 

1 

Ni- 

trate 

(NO,) 

■<3‘U5(MrHrHOJtOO 

'I 

Fluo- 

ride 

(F) 

1 1 1 1 1 1 1 1 1 1 1 ! 1 1 

; 

— 

Chlo- 
i ride 

1 (Cl) 

(^J  CJ  r-l  CD  0>  01 

'3‘lO«5<HC>J(OOiO>  OOl—^tOr-tOJ 
<— f (H  rH  rH  ^ 

<D 

r- 

Sul- 

fate 

(so.) 

lOOrHOlCVJCMrHO  rHO'^’OlCJ^D 
tOs.xC'JCOCxOlOCTl  cr>0(j>0iv0 
xi'(oojx}<c'j-aiom  ioid<doido 

342 

Bi  car- 
bonate 
( HOO, ) 

1 1 CJ  1 1 1 1 1 1 1 1 1 1 1 

1 1 rH  1 1 1 1 1 1 1 1 1 1 1 

'' 

Po- 

tas- 

sium 

(K) 

o>ioc'Jcio>tO'^'(7,  r-ioc~cD«oto 
totocvtoHxTiOio  miOLOiOioio 

29 

So- 

dium 

(Na) 

M 1 

1 1 1 1 r 1 1 1 1 1 1 1 1 1 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 

Cal- 

cium 

(Ca) 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 

1 1 1 1 1 1 1 1 1 I I 1 1 1 

1 

1 

Man- 

ga- 

nese 

(Hn) 

11111)1.  1 1 1 1 1 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 

1 

t 

Iron 

(Fe) 

1 1 1 1 1 1 1 1 1 1 1 1 1 ) 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 

1 

1 

^ c 

< -4—' 

1 1 1 1 1 1 1 1 111)11 

) 1 1 1 ) 1 1 1 1 1 1 1 1 1 

a 

u a 
•H  O 

-X  05 
05—' 

1 1 1 1 1 1 1 1 i t 1 1 ) 1 

1 1 1 1 1 1 1 1 1 1 1 1 t 1 

! 

Speclfl c 
conduct- 
ance 

(Mlcromhos 
at  25®C. ) 

rH  o C71  O CO  too  o oooooo 

lOOlO^OrHC-^0(^J  ^Ol^HOOlO 

Oi  C-  lO  O O (31  rH  CJ  tOWfOtOCVJtO 

744 

pH 

oo  oooino  c o o m lo  o 

u50rH^r'm*^.^Q  mtoc-ioom 

tO[0«5tO{OtOKD[0  tOtOtOtOtOtO 

3.97 

1 

Color 

(O'a’toc'O'a'io 

1 a a • 

E ^ ^ b. 
o a 3o 

H 0.*>  — 

«3COC^r-J3lOt~rH  100110M>'<J<K3 

•OOiOOlDlOOt'  OOlDlOOlO 

50 

Mean 

dis-T 

charge 
; (second- 
1 feet) 

OlrHOltOOCVlCOr-  tOO<31u5tOCD 
'J'r-C5CD(J>iOa3”i'  3lOrH^(OtO 

lO"S-Tj>tOlOtO(MOJ  rHCJV5rHrHrH 

1 

1 

633 

Date  of  collection 

June  1-10,  1951 

June  11-12,  15-20, — 

June  13-14, 

Jxme  21-30, 

July  1-6, 

July  7-10, 

Jbly  11-20, 

July  21-31, 

Aug.  1-10, 

Aug.  11-20, 

Aug.  21-31, 

Sept.  1-10, 

Sept.  11-20, 

Sept.  21-30, 

1 

Average 

31 


i 

i 

f 

i 

k 


\ 


I 


I 


m r 
n o 
© o 

5 cl 

Non- 

carbon- 

ate 

■<i'  lO  0 CD  0 
>0  (O  •<J'  '»•  H 0 

CO  to  to  in  CD  CO 

CD  m to  to  to  to 

CD  to  0 0 0 0 

0 0 to  to  0 0 

CO  05  ca  lO  0 to 
ca  to  0 to  0 to 

CO  00  CD  05  to  H 

to  0 to  CO  c-  > 

mtOC-HCDC- 

CD  to  > to  t- 

68 

Har( 

as  1 

Total 

> lO  0 CD  0 
•0  to  -e*  aj.  rH  0 

iH  rH  cH  M t— t H 

05  to  CO  m 05  CO 

GO  m to  to  to  to 

CO  <0  0 0 0 0 

0 0 to  to  0 0 

CO  CD  ca  in  0 to 
ca  to  0 to  0 to 

CO  CO  05  05  lO  H 
to  0 to  CD  > 

intot>H<D> 

C“  CD  to  C-  to  0 

68 

Dis- 

solved 

solids 

1 1 1 1 1 i 1 1 1 1 1 1 1 I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I 1 1 1 1 1 1 1 

1 1 1 1 1 t 1 1 1 1 1 1 I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

1 

o 

o 

43  O 

1 « O 
•H  P Z 

S 43  w 

0 0 C'  tD  «5  <D 

■0  lO  m lo  ^ to 

rH  ^ (H 

0 0 0 to  05  rH 

H rH  H H rH 

05  ca  ca  0 CO  CO 

H H rH 

CO  CD  0 > c-  CO 

0 > CO  > to  t- 

CD 

r 

05 

u 

05 

Fluo- 

ride 

(F) 

1 1 1 1 1 1 

1 1 1 1 1 1 

1 1 1 1 I 0 

1 1 1 t 1 • 

0 C 0 C 1 ' 

, . . . 1 1 

1 1 1 1 1 1 

1 1 1 1 1 1 

1 

111! 

1 

1 1 1 1 1 

1 1 1 1 1 

1 

! 

<D 

4-3 

P. 

05 

W 

Chlo- 

ride 

(Cl) 

CD  <0  CO  C-  to  CD 

■0  CVJ  rH  to  cv  ca 

rH  0 ca  to  ca  H 

ca  ca  0 0 0 0 

ca  ca  to  ca  ca 

ca  to  to  CO  ca  to 

to 

05 

0> 

Sul- 

fate 

(SO4) 

0 oi  CO  c-  0 

C35  CO  05  05  lO  to 

r-\ 

05  *0  rH  0 rH  to 

0 to  0 0 in  in 

05  o-  0 0 0 to 
in  m to  CO  lo  0 

to  ca  0 0 c-  m 
to  m m 0 in  0 

to  0 <0  to  c> 

0 to  CO  H CD  CO 

H CD  ca  to  in  ca 

0 0 03  CO  CO  CD 

84 

i 

p 

o 

.o 

o 

O 

! 

Bicar- 

bonate 

(HCO3) 

000000 

0 0 ca  0 0 0 

000000 

00000c 

000000 

00000c 

0 

year  ( 

A S B id 

Cl,  43  © ^ 

! ! ! ! 1 ! 

1 1 1 1 1 1 

1 1 1 1 1 1 

1 1 1 1 

1 1 1 1 1 

water 

0 cH  Z 

W Xf  — ' 

c 

o 

1 

tc 

0 

x: 

i i to 
© £; 
c « — 

1 1 1 1 1 1 1 1 1 ! 1 1 i 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ( 1 1 1 1 1 1 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

1 

1 

per  ml] 

Cal- 

cium 

(Ca) 

1 1 1 1 I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I 1 1 1 >>!!!! 

1 1 1 1 I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I 1 1 1 1 1 1 

r 

43 

1 Iron 

(Fe) 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ' 1 1 1 t I 1 1 1 1 1 

1 1 1 1 I i 1 1 [ 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I 1 1 1 1 1 1 1 

1 

p. 

<0  — . 

0 U 

.H  0 

—1  CO 

CO  — ' 

1 1 ! 1 1 1 

i 1 1 ! I 1 

1 1 1 1 1 1 

1 1 1 1 1 1 

1 1 i 1 1 1 

1 1 1 1 1 1 

1 

1 1 1 ! 1 

1 1 1 1 1 

I 

cal  analyse 

Specific 

conduct- 

ance 

(Micromhos 
at  25®C. ) 

t'  ^ 05  0 0 to 
to  r-t  to  ^ to  CD 

lO  lO  in  lo  to 

321 

195 

119 

119 

1 60 

176 

CO  to  C-  0 to  to 
CD  CO  0 m c-  0 
H H ca  ca  H rH 

to  to  to  ca  ca  ca 
rH  > t-  to  CO  in 

rH  CD  ca  H 0 to 
0 CO  to  m 03  to 
H H ca  to  ca  ca 

CD  CD  m rH  > 0 
cotomminc- 
ca  to  ca  ca  ca  ca 

to 

to 

ca 

E 

o 

M 

a. 

0 m in  0 0 0 
to  to  CU  to  ^ CD 

to  to  to  to  to  to 

0 in  000 

CO  0 to  0 CO  CD 

to  0 0 0 to  to 

0 0 0 0 m m 
05  CD  CD  C-  CD  0 

to  to  to  to  to  0 

0 0 0 0 m 0 
ca  CD  0 ca  0 H 

0 to  0 0 0 0 

0 in  m 0 0 0 
ca  0 CD  to  > CO 

0 0 to  to  to  to 

0 in  0 0 0 in 

> to  C3  0 05  CO 

to  to  to  0 to  to 

3.80 

. Color 

in  1 0 m 0 0 

1 iH  .H 

0 H c-  cv  m in 

m 0 m in  0 m 

0 0 0 in  0 in 

in  in  in  ca  ca  ca 

H rH  rH  rH  ca  M 

E 

© 

1 

0 © • 

P p (x. 

© 3 0 

0.43 

.H  05  r-(  ID  <0  to 

to  m in  to 

0 rH  CO  0 CD  CD 
to  0 to  0 to  to 

to  CO  <M  ca  10  CD 
cO  to  to  to  to  to 

ca  ca  to  ca  c-  H 
0 0 0 in  m to 

0 c-  rH  ca  to  ca 
to  to  c-  r-  C"  c- 

carHCOHinc- 
c-  > c-  to  to 

52 

Jlean 
dis- 
charge 
( second- 
feet) 

j>  cj  m CD  m to 

CD  C-  to  to  CD 

lO  to  e~  c-  CO 

0 to  > 0 0 CO 
c~  CD  0 m > to 
£"•  OJ  in  > H to 

rH  to  CO  m to  oo 

rH  rH 

0 0 to  0 0 0 
CO  to  0 CD  C-  to 
CD  ca  C-  to  0 CD 

to  0 t-  0 c-  ca 
H ca 

0 0 to  0 0 0 
O'  in  m in  H to 
05  CO  to  05  ca  CO 

0 in  CO  CO  m 
ca 

6,944 

4,218 

1,942 

1,983 

2,015 

2,521 

cacocammc- 
ca  in  to  0 to  m 
co  0 CD  in  c-  0 

rH  H rH  ca  ca  H 

5,937 

Date  of  collection 

1 1 1 1 1 1 

1 1 1 1 1 1 

1 1 1 1 1 1 

1 1 1 1 1 1 

05  1 1 I 1 i 

"011111 

05  1 1 1 1 1 

H 1 i ! 1 1 

-OrH  xOO 
0 (M  to  0 OJ  to 

rH  1 1^1  1 

1 iH  rH  1 (H  rH 
H rH  ca  H rH  CVJ 

43  43  43  > > > 

0 0 0 0 0 0 
0 0 0 s s z 

1 1 1 1 1 1 

1 1 I 1 1 t 

1 1 1 1 1 1 

1 1 1 1 1 1 

1 1 1 0 1 1 

1 1 1 in  1 1 

1 1 CD  1 1 

1 1 1 rH  1 1 

•"OH  -Oh 
0 04  to  0 W to 

rH  1 1 H 1 1 

rH  rH  ca  H H ca 

0 U U C C C 
© © © 0 0 0 
0 0 P '-3  '-3  •-» 

1 1 1 i 1 1 

1 1 1 1 1 1 

1 1 f 1 1 1 

1 1 1 1 1 1 

1 ) 1 1 1 1 

I 1 1 1 1 1 

1 1 1 1 1 1 

1 1 t 1 i 1 

•O  CD  -OrH 
0 ca  ca  0 ca  10 
HI  1 rH  1 1 

H !h  rH  ^ W 

-O  43  ^ P t,  P 

© © © 0 0 0 

Et.  z z:  z 

Apr.  1-10, 

Apr.  11-20, 

Apr.  21-30, 

May  1-10, 

May  11-20, 

May  21-31, 

c 

• c 

3 0 

H 

H i- 

1}  4 
: 

j ' 

June  21-30, 

July  1-10, 

July  11-20, 

July  21-31, 

c 

: 

1 1 1 1 1 

1 ! 1 1 j 

1 1 1 1 1 

i i i 1 

« • ."cT  0 

-0  rH  0 ca  to 

5 ca  to  H 1 1 

Hi  1 1 H rH 

. . . 43  43  43 

0 to  to  a a 0. 

3 3 3 ® © 0 

C C *<  CO  CO  CO 

1 

1 

1 

1 

1 

1 

l 

to 

u 

© 

> 

c 

32 


V/EST  BRANCH  SUSQUEHANNA  RI\^R  AT  LOCK  HAVEN,  PA 


Q 

rH  1 (S  ♦ 

O *0  O 
•O  >>eo 

O O -b)  U 

E"  <9  •H  X 

to^toocoo>o>  (j>woio*:‘0Jin  lOiO/HOJinio  viococDrHio  rHC-caojtOtn  cncD'S'iOi/5'r 

-ttOfOtOr'toioj  tOr^wcjC'iao  toiOinyD(DC' 

CD 

M 

o r. 
n O 
« o 
c a 

•p  o 

0)  o 
X (9 

Non- 

carbon- 

ate 

ior-*j'ojwioo  rHWc-'^ioiocD  (Ofocyor-yj  rHco-^iomto  oirHO^-'Hco  cociowoo 
05(0i0<0t0’j‘e0  tOiO«5‘OtO'J*tO  totoco-cioio  cDiDOlDt-O  i-fD-iDr-OW 

f-t  rH  H CVJ  iH 

r- 

'O 

d 

4J 

o 

6h 

mC'-^POlCJCDO  rnWC'-^iOiOff)  tOlOCCOC-US  iHCD-^IOcOCO  0>r-<Oy3<-liD  c0iMq(Mc0u^ 

OitOiOOtO'3'tO  {OtO«DtOtO-veO  •^*5'(OtOtOtO  tOtOtO-^lOiO  tOlOtOOC'O  'HC'iOC-'OfO 

iH  r^  M OJ  -H 

Dla- 

aolved 

aolida 

1 1 I 1 1 1 1 1 1 1 1 1 1 1 1 t 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 Ill'll 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

! 

1 

Ni- 

trate 

(NO,) 

«Ocf>00>a50iT#<  tOW<O*J'^^05  0>(DOtOlOC'  lOtOtOCJW-C  COCOtOCOW— 1 VtOWrHr^*0 

f— Ir-li— IfH— irH/H  1 

CT 

Fluo- 

ride 

(F) 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ' 1 1 1 1 1 1 1 1 1 1 1 1 

1 t 1 1 I 1 1 1 1 1 • 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

1 

Chlo- 
ri  de 
(01) 

lO  CO  O 0>  lO 

lDiHrHC'3<-ir-l— 1 t-l(N(MCJ— lOJtO  (0*5'C0W(M03  CMC^rHOJtOf-l  OJCa(MCJW*S‘  ■^^cOC'CDOt* 

0> 

C'J 

Sul- 

fate 

(SOJ 

c'-^c-cnc'i-ic-  rj<o>.H<'(OcO't<  ocjjc-cmcoim  c-'in-vtoo^io  ^c-^-^cocm  ojiOioojc'j^o 
^TrcDC-tom-d  ■*j"cocJ5C0'^m''3’  coloc^cocdoj  tooo-^oco 

>-l  -HrHOJrHOJsOCJ 

87 

Bi car- 
bonate 
( HCO, ) 

OI 1 1 1 lo  ooooooo  oooooo  oooooo  oooooo  oooooo 

1 1 1 1.  1 

O 

Po- 

taa- 

aium 

(K) 

cO  O ^ —lOJOl  OiOClcO-VOl  CStO-^-ViOO 

1 

So- 

dium 

(Na) 

iiiiiio  *3*1111110  ioiO'*i*iii  *s*iolo*?'C'io  ot'C'car-co  csoDoiii 

rH  OJ 

to  1 1 to 

m .©  -rH  s: 

i 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ' 1 1 1 1 1 1 1 1 1 I 1 1 1 

1 1 1 1 1 1 1 1 1 I 1 1 1 1 1 1 1 1 1 1 1 1 [ 1 1 1 1 1 1 1 1 1 1 ' 1 1 1 1 

! 

Cal- 

cium 

(Oa) 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I 1 1 1 1 1 1 1 1 1 1 111)11 

1 1 1 1 1 1 1 1 1 I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I 1 1 1 1 1 1 1 1 1 1 

Man- 

ga- 

neae 

(Mn) 

1 1 1 1 1 1 1 1 1 1 I 1 1 1 1 1 1 1 1 1 1 I ! 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I 1 1 I 1 1 1 1 1 1 1 1 1 1 1 1 

Iron 

(Fe) 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 > 1 1 i 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

! 

Alum- 

inum 

(Al) 

1 1 1 1 1 1 1 1 1 1 ( 1 1 1 1 1 1 1 I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

1 1 1 1 I 1 1 1 1 1 1 1 1 1 1 1 ■ 1 1 1 1 1 1 1 1 I 1 1 1 1 1 1 1 1 1 1 1 1 

' 

0] 

O Qi 
-H  O 
— i 
^ CO 
CO--' 

I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I 1 1 1 1 1 1 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1-  1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

; 

Specifl c 
conduct- 
ance 

( Ml cromhoa 
at  25®C. ) 

fHC-'C0c0»OO*3'  r^lOGi*?tOrHtC  cOOJCDrHCDCO  cDCMiHPOCOlO  cOCJC>OlDCO  •VCUiO-'Ti-IOJ 

lOtOO«0»H«>lO  iOr-(C-lOtOC~lC  lOlOi-tOtOfM  I-I(0t0«>00  (Dt'W*S'L'5'3*  COlOWrHtOlO 

OrHWWrHiHrH  i-tCJOJCO/HiHf-t  CJ.-lC'lC-JCatO  (OlOlOtOC-y? 

CD 

*3* 

(M 

pH 

ooouoioiolo  loioooooo  oioio  oo  oiooioolo  looioooo  ooooooo 

r-OlOCPWCSCD  COCOC'CDOJO-'l*  Cvir-ltOlOWcO  tOOJtO<HO<J>  COf-iOOiOO  COOt~'<?'(OCO 

fO*3‘eOcO*3'«OtO  tOncOtO'3**3**3'  •^■<3**3**3''^'3*  *3''^*d^*J*tO  (Q-^fOtOtOtO  tOtOtOtOfOtO 

CO 

CJ 

iO 

Color 

010^50*3*1010  tO*3’W*3“CDtD  tOC'JtOOJC-'O  (OtOiOiOiOtO  tOcOtOiOiOlO 

n 

Id©* 

E t.  &, 

© © 3 O 

OitO^i-iCDCMC-  t*0'*J*tOfOJ5^cO  OltOoOO— 1 '0  0«-(CD0t-  0;0■^•3■^.^-  JOO'Vl'NJC-fO 

I0i0i0l0*3’-3*60  *3*tOt*Ot*OcOPOeO  50tOtO-3**3*-3*  ’3*-3*iO'0<0'£>  C'-COC'-C-'C'-C--  C-'C-'f-C'CO’O 

C*0 

cO 

Mean 

dl3-» 
charge 
( aecond- 
feet ) 

1 , 

'Of*c*3*oco(MCO  cvj®coo-‘*^o*3*  o*3*to«Or^to  ooocor-co  .o<oc-oo'.d  od’3**?*c-'*3’ 

50>oiotoc'0  os*3*iMoa>ooi  O(o:yjioo>r-  tooDco^ajoJ  o>jo3jc>-o  oooiiOrHO 

C-'C'COC'JO^O  rHOCOfflC-CJC**  C»OiO®5‘OCO  tCd^CJOiO  C*-C-'tOfO'3*fO 

^CM«0’3**3*C-'tO  (OC-.’OJ^'D— ("r  OiCJ-HOJCOtO  C---rWa>C0'3''^ 

-H  CMtOCM 

to 

CO 

D 

Date  of  collection 

1 

Oct.  1-9,  1950 

Oct.  10-20, 

Oct.  21-31, 

Nov.  1-4, 

Nov.  5-10, 

Nov.  11-20, 

Nov.  21-30, 

Dec.  1-10, 

Dec.  11-20, 

Dec.  21-31, 

Jan,  1-4,  1951 

Jan.  5-10, 

Jan.  11-20, 

Jan.  21-31, 

Fob.  1-10, 

Fob.  11-20, 

Feb.  21-28, 

Mqi“.  1-10, 

Mar.  11-20, 

Mar.  21-31, 

Apr.  1-10, 

Apr.  11-20, 

Apr.  21-30, 

May  1-10, 

May  11-20, 

May  21-31, 

June  1-10, 

Juno  11-20, 

June  21-30, 

July  1-10,--- 

July  11-20, 

July  21-31,— 

Au^.  1-10, 

Aug.  11-20, 

Aug.  21-31, 

Sept.  1-10, 

Sept.  11-20, 

Sept.  21-30, 

Average 

33 


n 0 
m o 
o o 

55 

h 

a <n 
03  os 

Non- 

carbon- 

ate 

OiiOrHiOiOOCO  fH'S'C'O'OlO  OlOlOCMtOO  tOO^lOWN 

oc~c~iomio  «OLOto(MCvjtO'j<  totoiow'j'to  cMtO'3'<D<o«J  mc~miOiom 

47 

1 

Total 

C7>CT>C-OCO«D  WMcDOiOJCOO  OO^OCO^CO  ■<J*aDO'tOlOO>  lOr-*CM01CDOi  <MC-(DrHC0C0 

c~a)coc-«5«D  r-totoioiototo  iDiomin^to  lotoioto^to  to^mioto'O  to>io<oto»o 

54 

Dis- 

solved 

solids 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ■ ' 1 ] ‘ 1 1 1 1 1 1 1 1 1 I 1 1 1 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 i 1 I 1 1 1 1 1 1 1 1 1 1 

1 

Ni- 

trate 

(NO,) 

(MCVJi-lrJ*00>  10<0'D<<0'S’CM<0  tDOcOOlO«5  ^*3*r^OO<0  COCDO>«HO(H  t>HO>r-OC7> 

(— liHrHi— IrIrH  rHOJOJrHrHrHrH  r—lCVi— IrHrHrH  rHfH»Hr- ii— 1 iHrHrH  rH  f— i 

fi 

o o 

313 -r- 

r-l  b 

&< 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 t 1 1 1 1 1 1 1 1 1 1 1 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I 1 1 1 1 1 1 1 1 I 1 1 1 

! 

Ohio-: 

ride 

(Cl)  ■ 

to  <o  <o  <o  iO  v>  to  ^ oi  oi  a a towcvtocMW  cjojc\i<h(mw  i-icvoj<£>toto 

to 

1 

Sul- 

fate 

(so.) 

a>tDtcowc'  c-co*3'CDcoa>o  rHWc-toOr-t  coc-t-oinH  looeoc-'^io 

tot-c-iDtoin  toiotocJCJtO'V’  wrttocvtoto  cMto^totoco  lovjinioioio 

48 

Bicar- 

bonate 

(HCO,) 

«OCDO>H"^lO  W(a5COCDCOC\JcO  ■5}<ir>WVi'^tD  '•<4‘lO»l‘int£)lO  lOlOCDCDtOrH'  C>0><£>C~C-t> 

r-Jr-irHC3iHiHr^  cH 

CO 

Po- 

tas- 

sium 

(K) 

K3  CM  W C~  rH  O) 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 to  -M*  '<9<  <<1* to 
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1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 t 1 1 1 1 1 t 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I 1 1 1 1 1 1 1 1 1 1 1 1 1 
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1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ( 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
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CMCMCMrHiHrH  rHiHH  iHiH  cHrHrHr-lr-t  HH  HrH  (HCMHHiHr-t 
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Oct.  1-10,-1949 

Oct.  11-20, 

Oct.  21-51, 

Nov.  1-10, 

Nov.  11-20, 

MOV.  21-30, 

Dec.  1-10, 

Dec.  11-13,15-16,- 

Dec.  14,17-20, 

Dec.  21-31, 

Jan.  1-10,  1950 

Jan.  11-20, 

Jan.  21-31, 

Feb.  1-10,  1950 

Feb.  11-20, 

Feb.  21-28, 

Mar.  1-10, 

Mar.  11-20, 

Mar.  21-31, 

Apr.  1-10, 

Apr.  11-20, 

Apr.  21-30, 

May  1-10, 

May  11-20, 

May  21-31, 

June  1-10, 

June  11-20, 
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1 1 1 1 1 

* •‘OO^ 

-O  fH  O CM  to 
> CM  to  H 1 1 

^ 1 1 \ f-tr-{ 
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WEST  BRANCH  SUSQUEHANFA  RT’/ER  AT  LEWISBURO,  PA. 
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1 1 1 1 1 1 1 IIIIIIII  1 1 I.  1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
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1 1 1 1 1 1 1 IIIIIIII  iiiiiiii  I I I I I I 1 1 1 1 1 1 1 1 1 1 1 1 

! 

oj  — ^ 

•H  O 

r-i  — * 

■H  m 

CO 
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CDCT»’3'0jr'0>0J  t'>C~L'5'tf'C7>0>t0  iOineO«)>0*=*rH  (O-^t-r-COO  (MC\J>C7>00  eOt>-!i<tOiOW 
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'.C 
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lOrHOtoocO'-H  OrHiocociow'V  kO-^'T'^rc'joe-o  cDC-tOrHioto  r-t-c-ooc;  ooioi-hcjcv 

tOuOmmcOlOtO  OcDcOcDCOIDC-CD  cOtOtOtOtOcDCDC-  ^OCDcD<OiDIO  CDlDlDOtDcD  OC5<Ot'C~C~ 

yj 

Color 

rHrHrHrH<-HrHrH  rHrH'HC'irHOJrHrH  rHrH'HrHWlOtOlO  mUOtO^TlOtO  tDr-tOlOWlfi  lOCVCOlOCaO 

Tem- 

pera- 

ture 

(°p.) 

oj<otoo>^v5  1 i-HCDOJ^C'Cvtor-  tO'3*toj^c^o5tooi  r-oiiO'-i-yo  toio<oioiOJ5  cv’a-Dcnojio 

tDiOiO^OiO'^  ' "a-tOiOtOtOtOtOtO  tOtOtOrOtOfOtJ'tO  T-^-iOcDtOlO  ir'<DC'C'C^t>-  C'r-t~cO'sO<£) 

53 

Mean 
dis- 
charge 
( second- 
feat) 

0a05'a*tr0-:<0  0®OWOOOO  OOO'^'C^-OOO  OOOtOP-a>  «3t03>V5V5C~  -1*0^5—10^  to 

lOO'D^’J'OO  tOC-DiOCOODO  DOtO-TlOCJ-OO  0^-0?0t0>  (OO>JC0'-OcD  CDtO’9'— liOO 

CVCDtOtD.rtOcO  t-^rOcD  O'S’C'fflCDCJ— tto  -OtOtOOOi'Xl  ■3'C^t03)a3>  •^t'OOOJOJ 

lOC□^O^^Jr^-?<  Oii-HOvC^DDE'-r  rHlOOii-HtOMlIlO  CV^J'-OtOC-'O  ■^OJ'-OOtO'M  rH— (rHrH3'. 

iH  to— ly?  to— IrH  tOrH— ^^itOtO— I'M  -r’MrHrH  rH 

CD 

to 
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-o 

Date  of  collection 

Oct.  1-10,  1950 

Oct.  11-20, 

Oct.  21-31, 

Nov.  1-5, ; 

Nov.  6-10, i 

Nov.  11-20, H 

MOV.  21-30, 

Dec.  1-10, 

Dec.  11-19, 

Doc.  20, 

Dec.  21-31, 

Jan.  1-4,  1951 

Jan.  5-9, 

Jan.  10, 

Jan.  11-20, 

Jan.  21-29,  31, 

Jan.  30, 

Feb.  1-10, 

Feb.  11-10, 

Mar.  1-10, 

Mar.  11-20, 

Mar.  21-31, 

Apr.  1-10, 

Apr.  11-20,-  

Apr.  21-30, 

May  1-10, 

May  11-20, 

May  21-31, 

June  1-10, 

Juno  11-20, 

Jujje  21-30, 

July  1-10, 

July  11-20, --• 

July  21-31, 

Aug.  1-10, 

Aug.  11-20, 

Aug.  21-31, 

Sept.  1-10, 

Sept.  11-20, 

Sept.  21-30, 

Average 
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FSANKSTOVra  BRANCH  JIJHIATA  RIVER  AT  HUNTINGDON,  PENNSILVANIA 
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FRANKSTOWN  BRANCH  JlHriATA  RIVER  AT  HUNTINGDON,  PA 
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JUNIATA  RIVER  AT  NEWPORT,  PA 
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1 
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1 1 1 1 1 1 1 
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B4 
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<n 
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(p) 
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o 
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r-t  CO  CP  ^ cn  o o 

ca  •'O'  CO  CD  lO  0>  CO 

'S'  CO  CD  n CO  oa 

lO  CO  'S'  to  to  CO 
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CD 

n 

(D 

m 

o 

4^ 
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fate 
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CO  to  ^ to  to  CO  r-c 
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bonate 

(HCO,) 

■<r  O O O CO  o >o 
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O CO  O CO  oa  P 
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Po- 
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(K) 
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O 1 1 1 1 to  1 
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p P CO  P P CO  CO 

p p p > > > > 

O o o o o o o 
O O O S S 2 B 

Dec.  1-10, , 
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Jan.  21-31, 

1 1 1 1 1 I 
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l(  Fe ) 

1 

.04 

II 

.10 

.11 

.06 

.04 

.03 

1 

0)  — N 

•H  O 

-H  CO 

CO  — 

•r  O r-l  CD  > rH 

• 1 1 1 1 1 1 1 •llllll  llllllll  lllll  • • 1 I 1 1 1 • 1 1 1 1 1 • 1 1 1 

rolllllll  milllll  llllllll  lllll  tO'cfllll  icoil  llltOIII 

1 

Specific 

conduct- 

ance 

(Mlcromhos 
at  25®C. ) 

CM  CM 

• • O' 

CMCMCMCDOJ'-OrHC7>  >OCOCM>CMCM  (XlCMtO'M'tO<D(3>>  tO'3'iniOC-  CMUJCJilOCOCO  CMOtOCM  tOCMOrHCOCJiO 

CMtoC'-a-oto^r-H  r-(r-ir^intoo^  toin'M'CMiH>>G>  oi-a-o^oco  ^>ininc50  {Oc;i£>-a‘  <Dc~<Dr-icoo> 

C-CDCM-M-^J-rHCMr-l  i-HCMtOtOr-ICMrH  CMCMrHrHrHr-lr-l  rHCMr-liH.  CMCMtOlOr-ltC  tOiHCM-J*  my)>CU>’l'C'- 

CM 

to 

X 

o. 

lOOCMf-cDCMtco  incr>Oiocooto  •j-cEmin'OrHCMo  ocMr-ito^  >>»rin^om  -?••;;'>  o r-^r.  otsd-m-c-o 

>>>>>>>«>  <OCD>><D>C-  >>>>C->><D  >>>>>  >>>>>>  >>>>  >>>>><£>> 

> 

Color 

1 

•a*o>co-s<tocJ>inCM  ><D^rincD-3’n  •j'tO'-rcDinr-i><£>  m-t^'OcDm  •rCM^rtOto-a*  >>rp'M‘  ^Dtocort'-a'  to 

CM  r-l  r-l 

ID 

Tem- 
pera- 
ture 
(®F.  ) 

OXHSDrHfOiOrHID  l0:OMCM-TtO!O  CMCMiO>CD>0>tO  lOinoifOO  >CMiniOfOCM  iO>tOin  TintOfflOlOCO 

joiOLOJitn-r-rto  toiofoioiotoco  totojotOfOfoio-T  •;^•M••p■rln  MjiomioiDr-  io'-d>>  >>>«>'Oiocd 

s 

Mean 
dia- 
charge 
( second- 
feet  ) 

rHOiD/HXCMCDiO  0'OtOO'D>cO  0>>iD0'J'inD  .'0>OinCM  •M’lncMCDOi'O  Or^^•CM  (000«3®i0in 

>CM>MCD®tO'D  OrHMOO®CM  CMIOO®®tOOO  lOrH'Tr^rH  in®OCMrH>  lOWOO  rHrHOiOOlO-^r 

.3*rHc~rH!Dtoo>  lOinor-icM-a*®  ®cM^inocDOO  r-iioc-r-ito  ocMincD-3<co  in>eo®  in-rcoto.ncoto 

■rtOrHtO®tOCD  ■«j<-J-CMCMrHin>  CM'VCD'M  lOVSiOrH  OaD'?J<>lO  tOCMrHr-l^r-l  rO-a-CM 

rH  rH  rH  rH  CM  CM 

3 

® 

T 

Date  of  coiiectlon 

Oct.  1-10,  1950 

Oct.  11, 

Oct.  12-20, 

Oct.  21-31, 

Nov.  1-5, 

Nov.  6-10, 

Nov.  11-20, 

Nov.  21-30, 

Dec.  1-10, 

Dec.  11-20, ! 

Dec.  21-31, j 

Jan.  1-2,  1951 

Jan.  3-10, 

Jan.  11-20, 

Jan.  21-31, 

Feb.  1-10, 

Feb.  11-13, 

Feb.  14-20, 

Feb.  21-28, 

Mar.  1-10, 

Mar.  11-20, 

Mar.  21-30, 

Mar.  31, 

Apr.  1-3, 

Apr.  4-9, 

Apr.  10, 

Apr.  11-20, 

Apr.  21-30, 

Nay  1-10, 

May  11-20, 

May  21-31 , 

Jtine  1-10, 

June  11-20t 

June  21-30t 

July  1, 

July  2-10, 

July  11-20, 

1 1 1 1 A 1 1 

1 1 1 1 O 1 1 

1 1 1 : CM  1 1 

i i 1 i ^ 1 1 

i i i i " i 1 

• 1 - ~ ..v-  1 o 

H -O  rH  O rH  1 to 

5 O CM  to  rH  1 •'1 

rH  1 1 1 rH  in  rH 

H 1 rH  rH  rH  rH  rH  CM 

g rH  rH  CM 

>,  . . • 4->  A3  4J  HH 

H to  to  to  Q.  a.  c,  a 

3 aaaooo® 

5 <<-h:cocoooco 

1 

1 

1 

9 

1:0 

a 

c. 

® 

> 

< 
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-O  H O W to 
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o o o o c c c 
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(b  z z s; 


b ^ t>>  >>  >> 

o.  a a d d 
«<  tc  <«;  E E z: 
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§§§■3 '3  ■3 


• . . ^ ij 
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3 3 3 0 0® 
< < < fO  Vi  c/i 


Hardness 

as  CaC0:« 

Non- 

carbon- 

ate 

tOtJ^VJO'dtO  lOlON'O'J'OCO  'J'CDOIO'^OJ  tOOtOtOtOtO  ^HtOlOiOiO  OO'^'J'tOO 

lO-^lOtOtDlO  ^C^^tOtOtOtO  ^tOtOtOtOtO  OJ^^tOlO'J'  tO^'tt'iOlO’d  ^(OiO''i‘»J'tO 

44 

Total 

C40«3CVJCPW  •'dtOC'JCOOOOa  OHHCDOlO  C~cO<Ot-t-^  CDCMHlOO^C'  a>LO{QCOlOH 

>HHH(MC'JH  COOtOlOlOTt«lO  tDtOtOlO'd’d  tOlO^tOlOtD  lO<O>C0aDC'-  yJC'iOt-C'O 

73 

Dis- 

solved 

solids 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I 1 1 1 I 1 1 1 1 1 1 1 1 1 1 1 1 1 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 t 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 t 

! 

■w  n 
\ d 0 

H Ch  Z 

Z 4->  — 

■^iracDustoo  tO'^'OiotDOOJ  toiOTHio^rH  •s'toococ-io  ricncoHoao  tDioior-toto 

rHHHHHHH  HHr-tr- IHH  HHH  H H H 

0 

Fluo- 

ride 

(P) 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I 1 1 1 1 1 1 1 1 1 i ( 1 1 1 1 1 1 1 1 1 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 t 1 1 1 1 1 1 1 I 1 I 

1 

1 

Chlo- 

ride 
(Cl)  • 

0 00 

ocMOj^'Oc-  ojtocitn'dow  'dOO'j'Wa)  t-Hiowtoco  t->'dO«oo>  ioc-cdojuj^ 

(OVlOlOtOlO  lO^CJHHHH  HH  HH  ^hhHH  HHWtOIOCV  WWOJlOWOJ 

25 

Sul- 

fate 

(SO.) 

0>HHin>W  rntototooioto  OxlO-dC-HO  OOiCSlOCOH  OHiOCOtOtO  tOCDCJC'-HtO 

^tOlOlOlO'J*  •d'dtOtOlOCltO  totoiotototo  tMOilOtOWtO  OltO^-^^tO  tOtOlOtO'i'tO 

38 

Bicar- 

bonate 

(HCO,) 

CD^-'dtDCOC'J  tDO*4'C~OWC-  OtO^tOCOtO  >tDrHOiWO'  lO’diDWO)© 

<£>>>>>£>  ■^•dOlWCMHH  OJHHCVHH  HWCVCytMOJ  CMCMtOtO'dtO  id'dtO’dtO'^ 

® 

® 

Po- 

tas- 

sium 

(K) 

1 1 1 1 1 1 1 1 1 1 1 

1 1 1 1 1 1 1 1 1 1 1 

• • 1 1 1 1 1 1 1 I 1 1 1 1 1 1 i 1 1 1 1 

lo<o  iiilii  iliili  liilii  icDoo^c^m 

1 1 1 1 1 1 11111 

1 1 1 1 1 1 1 1 i 1 1 

® 

So- 

dium 

(Na) 

Mag- 

ne- 

sium 

(Mg) 

1 1 1 1 1 1 1 1 1 1 t 1 1 r 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 t 1 1 1 1 1 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

1 

1 

Cal- 

cium 

(Ca) 

1 1 1 i 1 1 1 1 1 1 ! 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ! 1 1 1 1 1 1 

1 

1 

Iron 

(Fe) 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 > 1 ' 1 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

1 

1 

oj  — 

-H  0 

H to 
to--' 

1 1 1 1 1 1 1 1 1 1 i 1 1 1 1 [ 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

1 1 1 1 1 1 I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 i 1 1 

1 

1 

Specific 

conduct- 

ance 

(Mlcromhos 
at  25®C.) 

0 

tOC~HHC-H  tOCOtOOJO^'J'tO  Ow’dtOtOO  COcCtOC-'dCO  COiOiOtOlOO  lO'J'iOtO'^tO 
HOHtoloo  cocjoaoioco'd  ®^^c~'«‘to  C'-®ioc-05io  wto®i£>iOfO 

^t>tO■d''^•^^r  CJtOWfHHHH  HHHHH^  Hr-iHHH  HHWWWW  MWWWWCVJ 

235 

a 

0,H0HCV1H  ®HtOH®®®  0®>®fflC-  C~®OHH®  WH®®®0 

c-c-C'C't-t'  c-®®®®®  ®®>C'C't“  ®®®®C'r‘  t>t~®®®t“ 

7.0 

Color  . 

®®OC'®®  00®000®  t-l®HtOC~®  ®®®®®®  ®®®ooo  ooiw®rt® 

.H  r-lWHHH(MW  H HHHH 

® 

Tem- 

pera- 

ture 

(°p.) 

H0J®®®H  C-®®®®®®  ®C'®"3<irl®  ®®®^®H 

®®®®^'*'  •d^'d®®®  ®®C'>t't'  >C'j>r-®® 

52 

Mean 
dis- 
charge 
{ second- 
feet  ) 

®®0®00®  00®®OH  000000  C-®C-®®0  CNJH®®^® 

^WO>3*OV  «J'C'0®®®H  C-®®H®05  ®C'®HO®  W^O^HW  C'W'd'dNO 

ooc~o®c-®'  ®®H®®®  ®®®w®®  o<j>r*®®o> 

WHHHC'i'd  ®ooo)Oho)  ®®c-®C'C~  '^0®®®®  ®w®r'C''® 

HWH-^®W  H-^<MHW®  ®HW®HH  H 

17,110 
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ALLEGHENY  RIVER  AT  KITTANNING,  PA. 
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ALLBGHEtfY  RIVER  AT  SHARPSBDRG,  PENNSYLVANIA 


Cro33-3ection  samples  for  water  year  ended  September  30,  1951 


Oct. 


Date 


Dis- 
charge 
( second- 
feet ) 


13,1950 


Nov . 


14, 


Dec.  13, 


Jan.  17,1951 


Peb. 


21, 


Mar. 


14, 


Apr.  20, 


May  15,- 


Jxme  27, 


July  16, 


Aug.  20, 


Sept.  12, 


Parts  per  million 


Station 

Time 

Tem- 

pera- 

ture 

("P.) 

Color 

pH 

Specific 

conduct- 

ance 

(MlaTOnhos 
at  25®C. ) 

Bicar- 

bonate 

(HCOa) 

Sul- 

fate 

(SO.) 

Chlo- 

ride 

(Cl) 

Ni- 

trate 

(NO,) 

Total 

hard- 

ness 

as 

CaCO^ 

800 

7 : 50am 

58 

1 

4.8 

518 

2 

196 

25 

,9 

186 

600 

7:45 

57 

1 

4.6 

551 

1 

217 

24 

1.1 

190 

410 

7:45 

57 

1 

4.30 

577 

0 

225 

23 

1.0 

198 

250 

7:40 

58 

1 

4.5 

559 

0 

212 

23 

.4 

194 

100 

7:35 

58 

1 

4.7 

528 

1 

197 

24 

.7 

192 

800 

8:55am 

43 

3 

5.8 

196 

10 

46 

12 

1 .8 

61 

600 

9:00 

•43 

3 

6.1 

193 

7 

47 

13 

1.7 

60 

410 

9:10 

43 

3 

5.8 

188 

8 

48 

13 

1.6 

60 

250 

9:15 

43 

4 

6.0 

186 

9 

49 

12 

1.7 

58 

100 

4 :55pm 

43 

3 

5.9 

191 

10 

46 

13 

1.5 

59 

800 

7 :20am 

32 

2 

4.7 

205 

1 

70 

8 

1.3 

65 

600 

7:15 

32 

2 

4.40 

206 

0 

68 

8 

1.0 

62 

410 

7:10 

32 

2 

5.8 

184 

6 

58 

7 

1.5 

60 

250 

7:05 

32 

3 

5,3 

167 

3 

53 

7 

1.2 

55 

100 

7:00 

33 

3 

5.6 

164 

5 

49 

7 

1.3 

52 

800 

8 ;40am 

35 

2 

4.8 

188 

2 

59 

8 

2.1 

62 

600 

8:45 

35 

1 

4.7 

185 

1 

56 

8 

2.2 

61 

410 

8:50 

35 

1 

5.5 

175 

2 

52 

9 

2.0 

58 

250 

8:55 

35 

1 

5.8 

170 

5 

49 

9 

2.0 

55 

100 

9:00 

35 

1 

6.1 

173 

9 

47 

9 

2.0 

56 

800 

7:15am 

39 

1 

6.3 

168 

6 

52 

9 

1.8 

56 

600 

7:20 

38 

1 

6.1 

165 

8 

50 

8 

1.6 

54 

410 

7:23 

38 

1 

6.2 

154 

9 

45 

8 

1.6 

51 

250 

7:25 

38 

5 

6.4 

151 

13 

40 

8 

1 .7 

50 

100 

7:30 

38 

3 

6.3 

146 

10 

40 

8 

1.8 

49 

800 

8:45am 

38 

4 

4.6 

201 

1 

63 

9 

1.4 

57 

600 

8:50 

38 

5 

4.9 

185 

2 

59 

10 

1.1 

55 

410 

8:53 

38 

6 

5.3 

170 

3 

61 

7 

1.3 

52 

250 

8:58 

39 

4 

5.8 

161 

7 

49 

9 

1.3 

48 

100 

8:59 

39 

5 

6.2 

158 

9 

44 

6 

1.4 

45 

800 

9 :15am 

45 

5 

5.6 

185 

4 

59 

15 

2.2 

68 

600 

9:20 

44 

5 

5.8 

176 

4 

55 

15 

1.4 

64 

410 

9:25 

44 

5 

6.1 

169 

8 

52 

15 

1.3 

62 

250 

9:30 

44 

5 

6.3 

158 

9 

47 

15 

1.6 

54 

100 

9:35 

46 

5 

6.6 

159 

11 

43 

16 

1.7 

54 

800 

11 :15am 

63 

5 

6.0 

259 

6 

83 

7 

2.1 

92 

600 

11:20 

62 

5 

6.2 

252 

7 

80 

8 

1.8 

92 

410  - 

11:25 

62 

5 

6.4 

248 

8 

78 

8 

1.1 

90 

250 

11:25 

62 

5 

6.4 

248 

9 

78 

7 

1.3 

90 

100 

11:30 

62 

5 

6.2 

248 

8 

81 

8 

1.7 

92 

800 

7:40am 

76 

3 

4.10 

337 

0 

112 

15 

.7 

70 

600 

7:45 

76 

4 

4.20 

330 

0 

103 

14 

.8 

74 

410 

7:50 

76 

1 

4.25 

336 

0 

112 

14 

1.6 

68 

250 

7:55 

76 

2 

4.25 

337 

0 

112 

13 

1.8 

72 

100 

7:55 

76 

3 

4.10 

330 

0 

115 

12 

1.3 

72 

800 

7:00am 

77 

4 

5.3 

292 

3 

100 

15 

.4 

76 

600 

6:55 

77 

3 

5.5 

291 

4 

105 

16 

.5 

66 

410 

6:50 

76 

2 

5.5 

287 

4 

103 

14 

.5 

70 

250 

6:45 

77 

2 

5.2 

289 

3 

100 

16 

.7 

70 

100 

6:40 

77 

1 

5.2 

295 

4 

110 

14 

.7 

86 

800 

10:00am 

80 

1 

4.8 

549 

2 

202 

30 

.6 

98 

600 

10:05 

80 

2 

4.8 

548 

2 

202 

29 

.7 

94 

410 

10:10 

80 

3 

4.8 

549 

2 

208 

29 

.7 

102 

250 

10:15 

80 

1 

4.0 

548 

2 

208 

26 

.7 

105 

100 

10:20 

80 

3 

4.7 

648 

1 

200 

32 

.6 

112 

800 

7 :30am 

75 

1 

4,6 

679 

1 

248 

36 

.8 

216 

600 

7:37 

75 

1 

4.7 

676 

2 

252 

36 

.6 

216 

410 

7:50 

75 

1 

4.7 

675 

2 

238 

38 

.7 

224 

250 

8:00 

76 

1 

4.7 

675 

1 

245 

38 

.6 

220 

100 

8:05 

75 

1 

4.6 

680 

1 

250 

38 

.6 

216 
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OHIO  RIVER  AT  AMBRIDGE,  PA. 


n 

<n  O 
® O 

^ * 
tf  n 

s o 

Non- 

carbon- 

ate 

0>OtO'^CO«3  ^■q’(Mf0*3<O  i-ltOrHlOt'CM  CDlDcOiO'a'C-  'VCDOJcOOkO  CnWO<HfOO> 

C'C'<0i0*3'(0  vDlO<OCO^^  tOiOr-iOcOC'  lD«30>CT»0aO  OfOcOmWCD 

rHrHrHrKrHiH  ^ r-i  r-i  i-i  r-t  i-i 

89 

Total 

rO*OfO<DO*3<  ^CD^rCDOJOD  rHtO^>CJOJ  tr^OtOlOC- 

101010(00101  aDao-ioiO'O  t-iocooiio^  ^coco'OC'co  >t~a>o>oi--4  «-i(0<oiooio5 

/-H  1-^  rH  fH  ^ 

98 

Dia- 

aolved 

solids 

1 1 1 ! 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I 1 1 1 1 1 1 1 1 1 1 1 i 1 1 1 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 r 1 1 1 

1 

f 

Ni- 

trate 

(NOa) 

■'I'OC'OltOlO  (XlrH-VOfOO  OOJtOOlinOl  C-cD'^'COfflO  <-itO<D«)OcO  tOtO>-lcO®-^ 

•a'-^'^OlOl'S*  WtOOltOWOl  OlOlOlOlOlOl  0101.Hr-<01  (MIMOIWC-Ol  •^'co-^oioito 

' 2.9 

Fluo- 

ride 

(p) 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I 1 1 1 1 1 1 1 1 

! 

Chlo- 

ride 

(Cl) 

lOlO.H®00  /Hffl(D01®rH  (ClOOOlOlO  ®OOJOW01  OlOlOi-tCOO  OOi-itOC''^ 

lOtOtOrHOllO  OlHrHrH  H rHrH.-l  iH  rHrHr-*rHrH  r-(rHr-lr-4rH01  OJOlOlCJrHrH 

® 

Sul- 

fate 

(so.) 

o>®>«Orsy>  •a'Or-tocOM  ©ffir-oicoo  lOffl'i'O'i'co  kOio>oojc\ja>  ®cooiio®cD 

r-t-oo^oi  c--r-®»OTr®  ^-^lo^io®  to®®®r'ffl  ®r-oofOr-i  <-<i/5®t'(0{T. 

rHrHi-lrHrHrHrHrHrH 

100 

j ® — . 
t.  4J  o 

qs  a o 

O c o 
«-i  o X 
ca 

io®ooi(00  ®oioi(oo®  \f)  ID  ^ iD  c~  o^r-o®®  ®(doioi«o®  ®olOOl«^•o 

® 

Po- 

tas- 

sium 

(K) 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 rH  0)  01  .-1  (M  lO 

1 1 1 1 1 1 1 1 1 1 1 1 i 1 1 [ 1 1 1 1 1 ( i 1 1 1 1 1 1 1 OlOltOtOOlrH 

i 

ili 

CO  -d  — ' 

Mag- 

ne- 

sium 

(Mg) 

1 1 1 1 1 [ 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

1 

1 

Cal- 

cium 

(Ca) 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

1 1 1 i 1 1 1 1 1 1 1 1 1 1 1 1 1 1 t 1 1 1 1 1 1 1 1 1 1 1 1 I 1 1 I 1 

1 

1 

1 

Iron 

(Pe) 

1 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ' ' 1 1 

1 1 1 1 1 1 1 1 1 1 I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 < 1 1 1 

1 

1 

o a 
-H  O 

^ CO 

CO  — 

1 1 1 1 1 1 1 1 I 1 1 1 1 1 1 1 1 1 1 > 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 * 1 1 1 1 1 1 

1 

1 

Specific 

conduct- 

ance 

( Ml cromhos 
at  25®C.) 

®lO®rHrHO  ®rHOOiC-OJ  ®®C-®rH®  lO'^C'Oir-®  lOCRtOtOlOrH  OJO-tOCDtO® 

[0(0®®0<H  0'®rH®»O0J  O®®®®®  Oi:7>^®01®  OJtOOO®^-  ®01rH®0lO 

CVlOlOlrHrHrH  OlrHrHOIrHrH  rHrHOlrHOlOl  OlOJtOCOtOtO  (0'S'®^f0l0 

304 

pH 

o ® 

®0>'<I<®®rH  ^CO'^J'^OlCO  OJrHtOrHOlOJ  OOlrHOl®®  «C’5'®C-0  ®r'OrH®rH 

miOM'<*^®  ®®^D®®®  ®®®®®®  ®®®®®®  ®®®®®® 

® 

® 

Color 

1 

®®®H®|H  rH'^OrHrH®  ®®00®®  ®®®®®0  OOOOOOJ  rHrHrHrHrHrH 

® 

Tem- 
pera- 
ture 
(°p. ) 

®o^oi«a'®c-  worHOiooi  rHO)®®c-rH  ®®®>oir'  ooi®®D'®  ©fflOr-MC- 
®®®®®'^  ^Tj*®®®®  t-c-ot'O-C'  t'C'®r-C'® 

57 

Mean 
dis- 
charge 
( second- 
feet  ) 

®®®*q*01®  00®00(M  00®0001  OOOOOO  OOOOOC'  ®rH®a5rHO 

o®'^o®o  ooi'^'oi^ffl  r-®(M®®®  w®c\jffi[>®  -j*®®®®® 

®owt-oiO  ®®®oi®®  ®'^oi(05®®  o®o®o^  ®o>rHrH®ffl  ®®or-0'rH 

®®®®®®  ®Oa>t-rH®  '^r^®®m®  ®rHrH®(MO  OlrHC'O^®  rH®C>®0>® 

rH  rH  0J®»1'®0>®  ®a5®®®rH  0^®®‘^®«  -^OlOlOlrHrH  rH  rHrHOl 

o 

® 

o 

® 

Date  of  collection 

Oct.  1-10,  1949 

Oct.  11-20, 

Oct.  21-31, 

Nov.  1-10, : 

Nov.  11-20, 

Nov.  21-30, i 

Dec.  1-10, 

Dec.  11-20, 

Dec.  21-31, 

Jan.  1-10,  1950 

Jan.  11-20, 

Jan.  21-31, 

Feb.  1-10, 

Feb.  11-20, 

Feb.  21-28, 

Mar.  1-10, 

Mar.  11-20, 

Mar.  21-31, 

Apr.  1-10, 

Apr.  11-20, 

Apr.  21-30, 

May  1-10, 

May  11-20, 

May  21-31, 

June  1-10, 

June  11-20, 

June  21-30, 

July  1-10, 

July  11-20, 

July  21-31, 

Aug.  1-10, 

Aug.  11-20, 

Aug.  21-31, 

Sept.  1-10, 

Sept.  11-20, 

Sept.  21-30, 

Average 

47 
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^esa 

^aCOi 

Non- 

carbon- 

ate 

0 H (D  oj  0 to  OJ 

03  H cj>  ca  co  40  ■«j< 

H H H 

03  0 in  0-  in  to  0 
>0*  c-  0 0 CO  m 

CO  -yt  to  toot- 
ed to  to  ^ ^ to  m 

m to  CO  cy  03  03 
'f  in  in  t"  CD  H 

'f  in  CD  CO  to  to 
to  > 0 CD  cy  ^ 

H H H H 

to  03  03  H ® 

to  cD<^J  ^ to  in 

H rHcy  cy  03  cy 

100 

a tn 

n <0 

Total 

10  0 H '0*  H 03  to 

03  oj  0 OJ  t>  o-  in 

H H H H 

CO  H m CO  0 c-  ^ 

Tj<  £>  0 0 in  to  in 

to  0 09  0 H CD 

i>  > to  in  in  to  to 

03  0inin0'> 
m to  to  XD  H 

to  CO  0 'f  to  ID 

tn  C>  H 0 03 

H H H H H 

® aitCD  03  0 
to  CD  cy  ^ to  ’f 

H h03  cy  cy  03 

105 

Dla- 

aolved 

solids 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I 1 1 1 1 1 i 1 1 1 1 1 1 1 1 < ! ! ! ' 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 i 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I 1 1 > 1 

1 

1 

Ni- 

trate 

(NOa) 

C-  0 03  to  H H 

Tjt  to  to  03  H 03  H 

in  m H to  H 0 

03  H 03  H H 03  H 

■ii'  0 tj*  -a*  CD  in  H 

H 03  H H H H H 

C-  to  to  CD  0 03 

H H H H H 

in  0-  CD  CD  m CO 

H H H 

0 m C' m > H 

H H m 

to 

Fluo- 

ride 

(F) 

1 1 1 1 1 1 1 1 t 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I 1 1 1 1 1 1 1 1 I 1 1 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I 1 1 1 1 1 1 1 t 

1 

Chlo- 

ride 

(Cl) 

H 03  H H H H H 

CD  cr>  r-l  CD  09  CD 

O)  0 H 09  CO  0 H 
H H H H 

c-  CO  D-  > cy 

H H 

t-  H 03  > in  c~ 

H H H H H H 

® tnO"  0 CD  to 

03  cy  to  cy  tn 

14 

Sul- 

fate 

(30.) 

CO  H > CD  H to  0 
to  03  0 to  CD  to  ^ 
H f— t H H 

H 03  03  ^U'03  0' 
C-  03  H -lit  to  tC 
H H 

09  03  to  m H 09  09 
r-  0-  to  ^ in  in 

H 03  CD  CO  0 H 

■y  lO  in  D-  0 to 

1 — 1 H 

0 CO  m H CD  H 

m H 0 cy  CO 

H H H H H 

03  in  03  m in  0 

03  03  to  CD  0 r-l 
cy  03  03  03  to  to 

113 

Bicar- 

bonate 
( HCOj ) 

H to  to  <33  to 
H H H 

> H 0 H CD  m m 

03  to  to  CO  to  C~  03 

CO  CD  09  ^ to  to 

to  03  > tf  to 

cy  to  H cy  H 03 

in 

<!, 

BH  fad 

4^  n — 

03 

03  CO  03  10  03  > 
03  03  H 03  H H 

to  to  H 

to  CO  to  'J*  to  1 1 

.1 

8.3 

7,9 

CD  'f  H 03 

to  CD  r-  CD  Tf  H 

W H to  m H 

W CD  1 1 1 i 

in 

So- 

dium 

(Na) 

Mag- 

ne- 

sium 

(Mg) 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 '1  1 1 1 1 1 

1 

1 

Cal- 

cium 

(Ca) 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 > 1 ! j ! 1 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I 1 1 1 1 1 1 1 1 1 1 1 1 Ill’ll 

i 

Iron 

(Fe) 

1 1 1 1 1 ! I 1 I 1 1 1 1 1 1 1 1 1 ! 1 ! 1 1 1 1 1 1 ! 1 1 1 1 1 I ! 1 1 ! 1 

1 

a ^ 

0 U 

H 0 

H CO 

CO  — 

1 1 1 1 1 1 1 1 1 1 1 1 1 I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 t I 1 < ! ! ! 1 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

! 

Specific 

conduct- 

0 — » 

0 • 

E 0 

0 to 

© t.  OJ 

C3  43 

C H 44 

a E B 

H lO  to  03  in  CJ3  > 

CO  CO  to  C33  to  03  to 
to  CO  to  to  03  03  H 

O'  to  0>  > to  CO  03 
IT  03  cy  in  CD  CD 
H 03  to  to  H H H 

m 'cf  H 0 to  to 
03  H 0 in  in  CD  0 
03  03  03  H H H 03 

CO  03  CO  0 to  0 

in  CD  CD  >0  CD  C" 
H H H 03  03  to 

CO  c-  to  CD  m CD 
0 to  H 0 m in 
03  to  to  to  -y 

to  -If  0 in  0 to 

0 0 0 w ^ 0 

to 

03 

to 

w 

p 

t-  03  m in  •e*  rH 

m to  m in  to  to  CO 

in 

r-t  to  0 > H CD  -ir 

to  'J*  Tf  "O’  to  m to  . 

> If  CD  to  to  03  to 

rf  in  m to  CD  to  iD 

rH  H H C-  CD 

to  to  to  in  m in 

to  CO  0 CD  09  0 

in  m m m m 'f 

c-  rH  CD  03  O-CD 

Tf  m 'St  m ^ 

to 

in 

Color 

H H 0 in  0 0 0 

0 0 0 0 0 to  H 

H to  m ^ CD  CO  CD 

> CD  to  > e-  o- 

c~  c~  to  m in  in 

m H H 03  m 

lO 

Tern- 

£ £ p 
© So 
p-p  — 

H (H  (H  H CO  CD 
to  t£>  CO  to  in  ^ to 

to  to  to  ^ 03  in  1 
to  to  to  to  (O  to  1 

1 1 to  in  O'  to  to 
t 1 to  to  to  to  tO 

03  cy  CD  to  to 

^ Tf  'f  in  in  to 

C"  -U*  0 09  CD  H 

to  to  0 <0  O'  CD 

H cy  H CD  CD  'f 
® m ® O'  C"  C" 

n 

§i 

a H 
E *0 

charge 
( second- 
feet) 

8630 

23790 

11764 

32100 

65680 

31050 

76070 

143700 

55630 

26918 

24400 

111942 

78660 

83715 

58900 

80390 

73560 

958U0 

93020 

48890 

59018 

87940 

75820 

57390 

49840 

32560 

17791 

20250 

74770 

25390 

34780 

15387 

15106 

m in  CD  m in  03 

*f  09  to  in  0 f 
cy  cy  H ® tf  H 
to  'n  'f  'f  in  ^ 

0 

to 

cy 

i I ! 


1 1 


“O  r^  i ~0  O 
O OJ  to  -O  CJ  to 
HI  1 to  H I 1 


Hi  I O (M  to 
I H H I— I I I 
H H CQ  1 H M 


A3  JJ  4J  > > > > 
O O O O O O O 
O O O K S=  S S 


O O O C C C C 

43  0)  03  0)  CD  0}  a) 

Q P p >-9  >-3  t-5 


C P ^ P U i 

ffl  43  43  03  « C 

t-s  fe  6h  fc  S 2 


fH  t.  >,  >>  >-, 

P p p (8  ca  a) 
<C  <8  < C 2:  E 


TTTT 


. . . 4-3  4-3  4J 

LO  to  >30  P Pp 
3 3 3 4)  43  0) 
C < < CO  CO  CO 
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Cross-section  samples  for  v/ater  year  ended  September  30,  1951 


Date 

Dis- 
charge 
( second- 
feet  ) 

Station 

Time 

Tem- 

pera- 

ture 

(“F.) 

Color 

pH 

Specific 

conduct- 

Eince 

(Micranhos 
at  25®C. ) 

Parts  per 

million 

Bicar- 

bonate 

(HCO,) 

Sul- 

fate 

(SO.) 

Chlo- 

ride 

(Cl) 

Ni- 

trate 

(NO,) 

Total 

hard- 

ness 

as 

CaCO^ 

Oct.  13,1950 

1380 

9 ;15aiii 

62 

1 

5.0 

452 

2 

164 

20 

3.4 

135 

1090 

9:10 

62 

1 

4.8 

459 

1 

167 

20 

3.1 

151 

870 

9:05 

62 

1 

5.0 

454 

2 

171 

20 

3.1 

147 

625 

9:00 

62 

1 

4.9 

449 

2 

161 

21 

3.3 

143 

340 

8:55 

62 

1 

5.1 

450 

3 

165 

21 

4.4 

139 

82 

1090 

11:15 

47 

3 

6.2 

258 

15 

75 

12 

2.7 

82 

870 

11:10 

46 

2 

5.8 

238 

10 

66 

11 

2.7 

75 

625 

11:05 

46 

2 

6.1 

216 

10 

59 

11 

2.4 

69 

340 

11:00 

45 

3 

6.0 

215 

12 

59 

11 

2.4 

67 

Q.-^non, 

6 

1.8 

91 

1090 

9:25 

34 

2 

4.45 

255 

0 

93 

5 

1.4 

82 

870 

9:20 

34 

1 

4.7 

235 

1 

81 

6 

1.4 

78 

625 

9:15 

33 

3 

4.7 

201 

1 

67 

7 

1 . 5 

62 

340 

9:10 

33 

1 

5.3 

180 

3 

58 

7 

1.7 

61 

Jan.  17,1951 

1380 

10 : 40am 

36 

0 

5.6 

229 

5 

81 

6 

3.2 

83 

1090 

10:45 

36 

0 

5.4 

221 

4 

73 

6 

2.7 

76 

870 

10:50 

36 

0 

5.4 

207 

4 

65 

6 

2.5 

71 

625 

10:55 

36 

1 

5.8 

196 

5 

57 

8 

2.5 

65 

340 

11:00 

36 

1 

6.0 

186 

8 

54 

8 

2.5 

62 

Feb.  21, 

1380 

8:45am 

42 

2 

5.6 

252 

5 

88 

8 

2.1 

86 

1090 

8:48 

41 

2 

5.7 

233 

6 

81 

8 

1.9 

78 

870 

8:50 

41 

2 

5.7 

209 

6 

69 

8 

1.8 

70 

625 

8:55 

40 

2 

6.0 

181 

10 

53 

8 

1.4 

58 

340 

9:00 

40 

2 

6.2 

163 

11 

45 

9 

2.4 

54 

'•3 

1 7 

91 

1090 

10:42 

42 

4 

4.8 

250 

2 

89 

8 

1.5 

76 

870 

11:05 

41 

6 

6.0 

218 

24 

64 

9 

.5 

68 

625 

10:38 

41 

5 

5.1 

207 

3 

67 

10 

1.8 

57 

340 

10:30 

40 

4 

5.6 

185 

5 

55 

9 

1.9 

55 

!zt 

49 

1 7 

96 

1090 

12:25 

48 

1 

4.7 

268 

1 

98 

6 

2.0 

94 

870 

12:30 

47 

2 

4.8 

252 

1 

88 

6 

1.8 

87 

625 

12:35 

46 

2 

5.5 

208 

4 

69 

7 

1.9 

75 

340 

12:40 

46 

2 

5.9 

189 

8 

55 

8 

?-i 

63 

Way  15, 

1380 

9 :45am 

63 

1 

4.7 

312 

1 

114 

8 

1.8 

112 

1090 

9:50 

62 

2 

4.6 

312 

1 

116 

9 

2.1 

112 

870 

9:55 

62 

2 

4.7 

299 

1 

105 

10 

2.0 

101 

625 

9:55 

62 

2 

5.7 

281 

3 

97 

11 

2.2 

101 

340 

10:00 

61 

2 

5.6 

271 

2 

90 

12 

2.0 

98 

78 

^ _ 

1090 

9:50 

78 

4 

4.35 

355 

0 

134 

10 

1.8 

120 

870 

9:55 

78 

2 

4.40 

351 

0 

134 

10 

1.8 

120 

625 

10:00 

77 

2 

6.0 

332 

6 

120 

10 

.7 

120 

340 

10:05 

77 

3 

4.5 

326 

0 

122 

12 

1.4 

110 

July  16, 

1380 

8:20am 

78 

4 

4.5 

379 

0 

146 

12 

1.8 

128 

1090 

8:15 

79 

4 

4.40 

375 

0 

144 

14 

1.3 

134 

870 

8:10 

79 

4 

5.3 

369 

3 

142 

12 

.6 

126 

625 

8:05 

78 

2 

4.40 

376 

0 

144 

13 

1.9 

130 

340 

8:00 

78 

2 

5.2 

371 

3 

144 

16 

1.3 

126 

Aug.  20, 

1380 

l:45pTn 

84 

5 

5.1 

598 

2 

242 

23 

.3 

192 

1090 

1:50 

83 

6 

5.1 

597 

2 

245 

22 

.3 

198 

870 

1:55 

83 

7 

5.0 

599 

2 

245 

23 

.4 

194 

525 

2:00 

84 

7 

5.4 

599 

5 

245 

24 

.4 

200 

340 

2:10 

64 

S 

5.1 

601 

4 

245 

24 

.5 

192 

1090 

10:15 

79 

0 

sio 

718 

2 

285 

28 

.6 

218 

870 

10:20 

79 

1 

5.1 

717 

3 

272 

28 

.7 

222 

625 

10:27 

79 

1 

5 .3 

715 

3 

282 

27 

.7 

220 

340 

10:35 

79 

1 

5.1 

721 

3 

295 

27 

.7 

220 

49 


I > -H 

n rH  H 

WOO 
Q o n 


a 0]  o 
o c o 
wow 


to  I 3 ( 
O O W 2 
5=  C ra- 


ws O lO 
O W © W 
o e o o 
O.  O c w 4J 
CO  o oj  s a 


I © © • 
g t,  K fc 
©©do 
e-.  ci,w>_ 


© -o 

coc- 

b O -1 


lOOJOJOOOD  C-C0<0T)<(0t0(0  COtOt-COO^O  0»0‘0'^tD'^  tOO<Dt>rHO  0>J«3'<OCO®01 

wwowtom  OWCD'>l*eOtO'<t<  lOtOtOtO'3'tO  tOtOT^tOeOtO  Wt1»'J'U5C'> 
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O f. 
O O 
« o 

•§  o 
u 

0)  (0 
s « 

Non- 

carbon- 

ate 

<Dr-t(2DOC-OJCO  M(J>t-tOCCtO  lOlOrH-^XD  rHfOOOOiO  OSlOlOOJOJtO 
tO'a*'^LONtOCa  tOOlCJCJNtO  OJtOeOtOK)^  '3‘miO<DCD(3i 

42 

Total 

(OOl-^tOCn-rtO  a)[0'^OC'JtMK3  OJ^OCMpO'^W  0»(DID0>'3''V  CDO<OlOr-«0 

C'a3'D(£>eO'«rto  tO'^riototO'Vio  (ototocon^  (MtototO'^io  lOinfO'^'S’io  m<Dtoc~cj>o 

05 

Dis- 

solved 

solids 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 f 1 1 1 1 1 1 ( I 1 1 1 1 1 1 1 1 1 1 1 I 1 

1 1 1 1 1 1 1 i 1 1 1 1 1 1 I 1 1 1 1 1 I 1 1 1 1 1 1 1 1 i 1 1 1 1 1 1 1 1 

; 

Ni- 

trate 

(NO,) 

t>OC'C-O>O0>  COO^OcOOiOCD  OS«Ot'<OtOC~  ^OlOCD^O^D^-  CC'<OOa)iO^ 

^ iH  rH  «— 1 

Fluo- 

ride 

(F) 

1 1 1 1 I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

1 1 1 1 1 1 1 1 1 1 1 I 1 1 1 1 1 1 1 1 I I 1 I I I 1 1 1 1 1 1 1 1 1 1 1 1 

J 

Chlo- 

ride 

(01) 

<DC0050C~0'0  C“CDcO<OC~05  '3’«OCn«OtO--<  tOtOO^lOOJ 

CaOJ.H(M.H  rHr-l  Mr-lr4,Hr-IMrH.-(rHC'10JtO'^ 

to 

rH 

Sul- 

fate 

(30.) 

(OCOC^CnC-OO  OJ(M<OOi(MCD  OWN'^OCM  (DCOC-tOCOCR 
iOlO«3>'«J'tOtOeO  (OeO'<3>->l<(NtOtO  tOeOCJCMtOtO 

40 

Bicar- 

bonate 

(HCO,) 

t0^rH0050V  rOtOC'C'J^OOOtD  05C0'0(DOi— < lD'.a*lO«0050  0505C''OlD<D  tOtDCD'— <iH«0 
C\JW(MC1  r-IH  rH  rH  rHrHrH 

05 

Po- 

tas- 

sium 

(K) 

IIII1II  CO'S‘toCO«5(33l  llrHIII  '^rHrH'5l*Ot>  OitOO  «0  CDCDjIjj 

; 

So- 

dium 

(Na) 

' lO'Nj'lOlOOsC'  OJt-mrHOlO  lOlO 

Mag- 

ne- 

sium 

(Mg) 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 i 1 1 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 i 1 1 

; 

1 

1 

1 

Cal- 

cium 

(Ca) 

1 1 1 I 1 1 1 [ 1 i 1 1 1 < 11(111  1 1 1 1 1 1 1 1 1 1 1 1 > 1 ! ■ 1 ' 

1 1 t I t i I 1 1 1 1 1 1 1 1 1 1 1 [ 1 1 1 1 1 1 1 1 1 1 I 1 1 1 1 I 1 1 1 

; 

Iron 

(Pe) 

1 1 1 1 1 1 ( 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 t 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

1 1 I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 i 1 1 1 1 1 1 i 1 1 I 1 1 1 

1 

as 

O s 

-H  o 

-H  m 
m — 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 i 1 1 1 1 1 1 1 1 1 

1 1 1 1 1 1 1 1 1 1 I 1 I 1 1 1 1 1 1 1 1 1 ‘ 1 I 1 1 1 1 1 1 i 1 1 1 1 I 1 

; 

Specific 

conduct- 

ance 

( Ml cromhos 
at  25®C. ) 

H «0  Ch 

OJCOwoir-O-C*  OOWOOirHtO  OJV3eO(OC-lO  rH05(M05rHCD  rHCOrHlO(J}i-H  OlOltOOjC'tO 

■<I'«3OCrHt0O  rHCMUJCOCitOO  rHrH05Cr>OtO  OrHrHr-l'«*<D  C--^rHincO>C  COt-r-H-^OtC 

WOJOJOJrHrHrH  rHrHrHrH  HrH  rHrH  rHrH  rHrHrHrHrHrH  rHrHrHrHrHrH  rHrHOJCMtOtO 

155 

s 

a 

tOrHlDtOrHVrH  OJC-CM(OCJlOO  CSOOrHOO  ^lO^OSOtO  i-HOtOrH05(D 

tOC'^O'DcOyJ^O  l0lO50«0<OU3C'  t'CDtOOtOtD  l0«0t0(00(0  tDtO<OlDlD«0  tDlDtO<OtO<D 

to 

to 

Color 

oolcoooo  lotoiomomio  0000.3-0  ojwwrHto^  t-NCD-^'coo  ooojooo 

'S''J'CMCOrHrHrH  CMfOW,Hr-«  CMOJrHrHrHOJ  CJtOrH  rH  rH  rHtOCD 

C' 

Tem- 
pera- 
ture 
(°p. ) 

OIiOfOOi'S'rH  IC~  l'3"03lrHrH  'J'C'OC^CD'^  lDC~(I)OrH«0  tO(MinOO>l 

cOlsOtOI  Ito  ifOtOI'^-S'  '£ltO<OC~C'C^  C~C^C~C~«3I 

55 

Mean 
dls- 
cha rge 
( second- 
feet) 

C'inmo»<o^'o  oj'j’oO'OiorH  lOooirHioo  cd^dooc-^  005'»'o>>o  iocmococo-h 

OJ'J'lDOOrH'T  va305rHC~C'J<0  rHODCDrHlOCO  C“C~CM'*'Oai  OSrH^OOSOrH  (JDtOrHCDlON 

^O^D^DeO^DrH(^J  <£lrHC»0'0(^J^C  rHtnOP0«?O  (MrHCOtOcOOJ  rH-HtDCUUDfO  -HrHrH  rHrH 

rH  to  -9  (SI  D tOM  iS’sftO'S'  tOTC^C-OJtO  '^'tOeOrHrHrH  rH(M  rH 

2437 

Date  of  collection 

1 

Oct.  1-10,  1950 

Oct.  11-20, 

Oct.  21-31, 

Nov.  1-5, 

Nov.  G-10, 

Nov.  11-20, 

Nov.  21-30, 

Dec.  1-10, 

Dec.  11-20, 

Dec.  21-31, 

Jan.  1-5,1951 

Jan.  6-10, 

Jan.  11-20, 

Jan.  21-31, 

Peb.  1-10, 

peb.  11-20,—' 

Feb.  21-28, 

Mar.  1-10, 

Mar.  11-20, 

Mar.  21-31, 

Apr.  1-10, 

Apr.  11-20, 

Apr  . 21-30, 

May  1-10, 

May  11-20, 

May  21-31, 

June  1-10, 

June  11-20, 

June  21-30, 

July  1-10, 

July  11-20, 

July  21-31, 

Aug.  1-10, 

Aug.  11-20, 

Aug.  21-31, 

Sept.  1-10, 

Sept.  11-20, 

Sept . 21-30, 

Average 

51 


Total 

acid- 

ity as 

HgSO^ 

CMtOCDIOCnO)  rH^CMOOO  CDCMC-tOfflC^"  CJ>O«?>C0iO  lor-ioio^  tOTi<0>tDt» 

LflCOCftlCOOCO  tOCMCOCMC-CM  ^CDCT>^^CD  COlOtOCDCOO  Ot“0>C't>CD  CDOJCDIrHtO  rHHOJtOP* 

CM  CM  CM  (O  CM  rH  P iH  rH  rH  rH  H rH  CM  CM  tO  tO  CM  rH  rH  H 

i 144 

n n 
a o 
© o 

1“ 
d © 
E d 

Non-  1 

carbon-  | 

ate 

tOtOt-  |•*J''a'cO  tO'dCDCOtO'S'  <X)CM<DCOOtO  CM'TlOiOOCM  >I>PtOO>t“  tOCOCOCMOtO  iOO>(3)rHCJ> 

lOOrH  ICMCM£>  rH'-iiCMC-rHCO  OrH'M'OOrH  ino>COrH«3tO  CMlOrHH>C0  ^•dtOtOOCO  HicDC-CMtO 

tOtOtO  CJCMrH  HPP  ,H  rHH  rHrH  H HrHrH  HrHrHHrHH  rHHCM  CMCM  CMrHrHHrH 

166 

Total 

cOtOC~  tD-dCOcDCO-M*  tDCM<OCOOtD  CM'dcOtOOCM  C-C'rH«Oa>C“  COOCDtOOcO  tOO>0>rHa> 

mCDrH  ICMCM>  rHTj<CMC-rHC0  C7>rH-<J'0>OH  lOOCDPtOtO  CMlOHrHr-CO  5j<^iOCOO>CO  ^tOt-CMtO 

tOtOcO  CMCMH  HrHrH  H HH  HH  H HHH  HHHHHH  HHCM  CMCM  CMHHHH 

166 

Dis- 

solved 

solids 

0>  ^ > 

■M'COCMIlll  llllll  llllll  llllll  llllll  llllll  lllll 

OOOIIII  llllll  llllll  llllll  llllll  llllll  lllll 

! 

Ni- 

trate 

(NO,) 

t>COCMOcOO'£)CM  iO«0  CDCDO'd  U5  CM 

CMHCJ  iHH'^  fflOOilOCOm  OC'CM'M’TjtH  OtOcOlOCMCO  >CMCM«OCMt>  tOOt“tOCDtO  t-lOtOlOCM 
CMCMCMHH  H H H tOHHtOtOHTt*  'd£>tDtO«>tOH^'^ 

CM 

Fluo- 

ride 1 
(F) 

O OOOOOlOCOCMCMCM  lO  tOtO 

♦ 1 1 1 llllll  llllll  II 

CMcD-i<lCMHI  lOOtOHtOH  tO  1 llllll  llllll  l|^  C>C0  OOSHOtO 

H H CMH  H CM  CMCM  H CM  H 

1 

1 

Chlo- 

rl  de 

(01) 

1 OO  OOOOOO  lO  o o o o o oo  o oooo 

CM-M*^  l-S'-rtC'  tOCOD'^tO'd  'dCMC'HtO'd  'd'd'd'M'r-tO  tOCOiO'M'C^r-  r-UJHlOHtO  «OC-CO<OCD 

HHHHH  HHHH 

CD  ' 

C- 

Sul- 

fate 

(SO.) 

tOCMtO  IOmU>  fflOCMCMOCM  C''J'OtOlOiO  tOffiCD'^C''^'  tOCOiOlOOCO  OOOtOCMCM  O'dtDtOCM 

CMOIH  |tD»J<CM  lO^CTX^t-O  HlOOCMCMtO  (OCM03«3CJ>H  HOXTJtDHCM  a)'M<OU5*dt>  COI>OtOO 

tOtOU>  lO-dCM  HCMH  HH  HHCMHHH  CMH  HCMCM  CMCMHHtOtO  CMfO'^  (OCMcOHfO 

o 

® 

CM 

1 ©—« 
p -p  n 
d d o 

O C o 
^ O K 
tn  xj  — 

1 1 1 1 1 

1 1 1 1 1 
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6 d ^ bi: 

ft  P © -w 
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' • • 1 1 1 1 llllll  llllll  llllll  llllll  llllll  lllll 

CM  H H 

OtOCMlIII  llllll  llll.ll  llllll  llllll  llllll  lllll 

mioiollll  llllll  llllll  llllll  llllll  llllll  lllll 

1 

1 

So- 

dium 

(Na) 

W I I C£ 

d © p E 

E C ©--r 

1 1 1 1 llllll  llllll  1 1 1 1 1 1 llllll  llllll  lllll 

C'lOOIIII  llllll  llllll  llllll  llllll  llllll  lllll 

CM  to  CM 

1 

1 

Cal- 
cium 
(Ca)  ; 

1 

97 

100  ' 

64  1 

[ 

1 

1 

Man- 

0)  r-« 

1 © C 
d © g 
to  C — 

000(01111  llllll  llllll  llllll  llllll  llllll  lllll 

• • • 1 1 1 1 llllll  llllll  llllll  llllll  llllll  lllll 

(O  (0  ^ 

1 

1 

' Iron 

(Fe) 

1 1 1 1 llllll  llllll  llllll  llllll  llllll  lllll 

CMCMCMilll  llllll  llllll  llllll  llllll  llllll  lllll 

H H CM 
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rH  C < 

< P — 
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HHH 

1 
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(SIOb) 
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HtOHlIlI  llllll  llllll  llllll  llllll  llllll  lllll 

CM  CM  CM 

1 

Specific 

conduct- 

ance 

(Micromhos 
at  25®C. ) 

OOO  O O to  to  to -M*  lO  CM  (0  in  to  (0  o O OOCM'M'OO  H O lO O O O O O CD  o o oooho 

CDHCD  IOHH  O(OtOI>C0Cft  aD(0(D(Ot'CM  Ha»OHCJ>«0  -dCMtOHC-CD  HCD<0£>'^CM  'dtO'dC'C- 

t'C7)C'  l>'f(0  lOCDOCMlOCM  tO'*J'(OtO(OlO  COtOtOlOOC~  C“0(0(OHH  O'M'tOHtOUJ  tOCOHtOO 

HHHHH  H H HHHHHtHHHHH 

912 

E 

ft 

00(0  0(00  OOOOOO  oooioino  oooooo  looomioio  mmo  oo  0(0000 

fflC'C'  jc^®(0  iootoa>tocT>  lO'rdCMtoioto  OlootooH  hocmcmoo)  or-C'(OC'C»  oooh® 

CMCMCM  CMCMtO  tOtOtOtOtOlO  tOtOtOtOtOlO  tOtOiOtOtOtO  tOlOtOtOCMCM  tOCMCMtOCMCM  CMlOCM^CM 

3.35 

Color 

1 1 1 
lOiOiOliOOl  OOiOiO'd'd  OOOiOiOlO  lOiOiOiOiOlO  10(0(0(000  OOOCMOO  OOOlO 

HHH  HHH  HHHrH 

Tem- 
pera- 
ture 
(''F. ) 

lOtOC-  IfflCMlO  tOHHCnCMfO  ^CM(OOH®  CDCMCMOHH  H-dffiH>C-  tOOlO®tOO  ®lOCMlOlO 

<o«oio  i«d*d'd  •'d^'i'tO’d^  ^'d'd^Tjito  to’d^'dioo  C'C-oc'C-r-  C'C'C-r-o 

58 

Mean 
dis- 
charge 
(second- 
1 feet) 

■M*HOOOOO  I000^®0  CM'J’^CMffiO  OOHHOCM  tO^dOlO®®  ®CMHO^®  -^fOO^OCM 

OtO®HiO>C-  tOlO'dCMCM'^  tOOOOOO  CMCM0®0^  tOHOHiOlO  H<7>iOlOiOCJ>  CD'^'M'HtO 

^■M'tOCO®®CM  ®-^®C--®C~  «J*(Ol3>®CMOJ  H'dOOtOO  OCM®CMtO(D  CMCMOO>®  OOt-H® 

■M*  CMHlOOtO®  CDOtOr-®®  tO®HlOCM^  tOCMtO'M'HH  lOCMHH  HH®H 
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n 

H 1 «s  ♦ 
aj  *1?  O 

•W  •H 

O O 01 

a M 

D'CDOiooN^O'j*  1 cocoor'CD^tg(7>  jotococoo  <o‘3’'j'wa’coa)  <ocDo>wc7>tor-rH  •^tooo 

cMiHOO'^totoio  toe~®r*>cov5<o  i c-c-totototo^to 

CNJrHr-l.H  <->  H H i-IrHOJCJ  l-i  r-i  OitOOtO 

Hardness 
as  CaCO^ 

Non- 

carbon- 

ate 

(OtOOO^TOOiH  ®0>t0^fflOOO>  1 0>«HfO®0>'^<DO  |-|I0®0>WCV1'I‘  C\J®rH'9'lOOO®  ®'J'®0 

(J>®(0(OOOiOOJ  ®t0(M®>C'OO  1 05OT3<toO  ®CV®0[OV>OW  o>ow^ 

(MrH01(NrHrH.HrH  r-i  r-i  ^ r-i  r-t  l-{  rHrHr-<rH  r^r-l^r^  rHrHrHrH(M01t-l  WOltOtO 

Total 

toiooO'?'o>®i-i  ffl®io^®oo®  1 a>»-Hio®o>’a'®o  ^rncj'rw  rHfO®®cJwv>  wOi-h'J'iooo®  ®^®o 

®®potoooinoj  fflf0(N®C'C'OO  i ®o«r«oo  ®®^•(^JCM'V®  ®n®o«o®ocj  ®0(m«s* 

WrHWCVJrH.-lrHrH  rHr-l-H-(-«.HrH  r-<  ft  (-ti-trHOaW  rHi-tr-*rHCMOJ--t  WWtOtO 

Dis- 

solved 

solids 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

1 i 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I 1 1 1 t 1 1 1 1 1 1 1 1 1 1 1 1 1 ’ 1 1 1 1 1 1 1 1 1 1 1 

Ni- 

trate 

(NO,) 

Old  oir-io®  o<rco*af0®tovi  ®(MO>o>OJfflO®  ®oj  ® r-«®0®  fOdfflTriO  d 

®O10J®  OJrH®®lOHrH  d dtOfOd'«t‘  dtOddd  d®®^d»-t  <H  lO/H®  O^lOOrH 

r-i  r-i  tO<-lrHd  dlO'^r-C-® 

C' 

Fluo- 

ride 

(F) 

O OO  O .hOCOOO  'I'C'  eOOdtO»no>'a*3*  O>0  o o 

Tj<®0®rH'^'C<d  <D  tOC~  O i d tOr-H  ®C0  (OO®-^  0®d<-H 

(HrHrHfH  H <H  rHrHrHdrHdrH 

: chio- 

rl  de 
(01) 

1 

■^®rHom®®®  ®.H®C'r'®in®  i rj<toio®eo  to^®®oo^  o^dd® 

Sul- 

fate 

(so.) 

Oini®in®oioo  'S*OdOio®oio  i ®ioioiodOfflO  OrH®®o  md®m®Od  ®^odooo®rH  doom 

o^a'ictoeomtoo  t-i'codrHO^®  1 ®C'^o>e'®o  tom.-i0[0  doc-oio-vd  rHOr-itoOfOo®  (0(o«o^ 

■fl’dtOeOr-trHdrH  rHdrHIO(CCOrHr-i  rHdrHrHrHrHdfH  r-IrHddrH  r-tddrH(OVrH  rHdlOr-ld'3’K3rH  inmiOlD 

Bicar- 
bonate 
( HCO, ) 

oooooooo  oooooooo  1 oooooooo  ooooo  ooooooo  oooooooo  oooo 

Po- 

tas- 

sium 

(K) 

o>m(HtDc~tod  1 1 ir-i  1 1 1 1 i®i  1 1 1 1 1 ujrHoo'T  m-^mmooi®  moorHiOdoo  ®i  i i 

OtOmOrHd^d  1 1 l-^l  1 1 1 l IIOI  1 t 1 1 1 rHdddrH  rHtO'V’dmr-rH  d(Om)rHfH^'<J«'<*<  «01  1 1 

So- 

dium 

(Na) 

Mag- 

ne- 

sium 

(Mg) 

1 1 1 1 1 1 1 1 1 1 1 I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ■ ' 1 > 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

1 1 1 1 1 1 1 [ 1 1 1 i 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 lilt 

Cal- 

cium 

(Oa) 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 lilt 

1 

Man- 

ga- 

. nese 

(Mn) 

1 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 i 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I 1 1 1 t 1 i 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 lilt 

Iron 

(Fe) 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I 1 1 1 1 1 1 1 i 

Alum- 

inum 

(Al) 

1 1 1 > 1 1 1 1 1 1 I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I 1 1 1 1 1 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

a — 

•H  O 

-•  CO 

to  — 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 i 1 1 1 1 1 1 1 1 1 1 1 

1 1 1 1 1 1 1 I 1 1 1 I 1 I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

Specifl c 
conduct- 
ance 

(Micromhos 
at  25®C.  ), 

i 

o^ootoor-to  toot-OGoor-  iom^®rH®o«o  ^m®*^'®  t-oodoco  a>'romc~ooo  oooo 

C'toin®*5'®ot'  'I’r-ooO'H^to  i dOr-rHC-iOrHo  dm®<H®  mtoot-ro^m  r-ir-id0®d®05  o^dm 

w®>hO'3’'VC''5<  cOr-i®oOrH^m  1 too-'j'toiomoim  ■^■«j<®t-co  tooomiO'^v  too^'vmfodio  ioc-tj-o 

X 

a 

oomommioo  mooomooo  oooomooo  ommom  moommmm  ooomoooo  minoo 

(35<-io^om'>s'iH®  o®'^(mo>(j>mfo  i (oO’S'C'di-icRd  m^®rH®  looc-to®®®  oo®mooO'^  oc-.h® 

dtodtototototo  '^dtodddioto  lototoeotoeodto  totodtoto  toddtoddto  totodcodtomm  dddd 

Color 

mmto®ioo®mj  lommtodddd  ®to®t~o  mmooddto  rnddtodmmm  mcMioi 

Tem- 

pera- 

ture 

(“F.) 

vOrHddtood  fOOrHOddo-d  1 (Oo-inm®®Oi— 1 'a'Odioom®  ’j’ootodoom 

toootoom^'3'  1 Lommm®  ®<oc'f~C'C'0-c^  c-c^c^c' 

Mean 
dis-^ 
charge 
( second- 
feet  ) 

O'O-ffj'TOioo-'i-  rHOo^mOt~tD®  oc-GOomOio  -v— (o-'9'o  ©mddoc'O  f'ooodofoo  mdd® 

0rHc~rH!0®’t'/-i  ®oodmOm'9*®  ®®®®o®«-io>  ■^cnmoo  'j'i-irHd<H®o  c~fO®do-o^® 

Odom'^’j'Ocn  lOi-idrttoO'a®!/)  O0f0-?''j'a>ma>  c^rnoc^m  a>"H(0"H®o>o  oGC'm 

-(d.-HrHtocod(0  dr^^-tOrHd.-I®^'  omo-ootDfOio  ®®m-«j'0  o-todv-rH^o  dV'ioo’J'/H-tm 

Date  of  collection 

Oct.  1-10,  1950 

Oct.  11-20, 

Oct.  21-31, 

Nov.  1-4, 

Nov.  5-10, 

Nov.  11-13, 

Nov.  14-20, 

Nov.  21-30, 

Dec.  1,2,4-10, 

Dec.  3, 

Dec.  11-13, 

Dec.  14-20, 

Dec.  21-31, 

Jan.  1-3,  1951 

Jan..  4-10, 

Jan.  11-20, 

Jan.  21-31, 

Feb.  1-10, 

Feb.  11-13, 

Feb.  14-20, 

Feb.  21-23, 

Feb.  24-28, 

Mar.  1-10, 

Mar.  11-20, 

Mar.  21-31, 

Apr.  1-10, 

Apr.  11-15,  17-18,— 

Apr.  16,  19,  20, 

Apr.  21-29, 

Apr.  30, 

May  1-5, 

May  6-10, 

May  11,  17-20, 

May  12-16, 

May  21-31 , 

June  1-9, 

June  10, 

June  11-18, 

June  19-20, 

June  21-28, 

June  29-30, 

July  1-10, 

July  11-20, 

July  21-22,  28-31,— 
July  23-27, 

Aug.  1-10, 

Aug.  11,  13-20, 

Aug.  12, 

Aug.  21-31, 

53 


n 

rH  1 flJ  ♦ 

« *0  O 
-H  {»»tO 

o o -p  a 

Eh  <3  w 

H 0>  OJ 

to  <o  0> 
C'OJOJ 

1 

1 

156 

Hardness 

as  CaCO.t 

Non-  1 

carbon- 

ate 

312 

1 415 

480 

; 1 

1 

172 

Total 

CM  to  O 
i-t  H 03 
eO  -M*  -M* 

1 

172 

; Dls- 

1 solved 

solids 

1 1 1 

1 1 1 

1 

Ni- 

trate 

(NOj) 

CM  <0  CM 

0>  to 

to 

Fluo- 

ride 

(F) 

18 

<0 

— 

1 Chlo- 1 

ride 

|(C1} 

to  CO  CM 
r-t  rH  CM 

Sul- 

fate 

(so.) 

O CD  O 
to  > lO 
(O  to 

281 

Bicar- 

bonate 

(HCO,) 

o o o 

o 

Po- 

tas- 

sium 

(K) 

1 1 1 

1 1 1 

! 

So- 

dium 

(Na) 

1 

a ® ^ E 

C C n— • 

1 1 1 

1 1 1 

! 

"a  -H  o 

O Ow- 

1 1 1 

i 

Man- 

ga- 

nese 

(Mn) 

1 1 1 

I 

j 

Iron 

(Fo) 

1 1 1 

1 

Alum- 

inum 

!{A1) 

1 

1 1 1 

1 1 1 

Silica 

(SlOe) 

1 1 1 

1 1 1 

; 

Specifl c 
conduct- 
ance 

(Mlcromhoa 
at  25®C. ) 

2010 

1630 

1910 

975 

X 

a 

2.70 

2.80 

2.80 

3.16 

Color 

rH  O O 

H CM 

to 

Tem- 
pera- 
ture 
(®F.  ) 

to  «o  » 

> O-  1 

to 

Mean  ■ 

dlSf 
charge 
! (second- 
1 feet) 

CD  U3  CM 

to  o to 

lO  lO  •«* 

4,511 

Date  of  collection 

Sept.  1-10,  1951 

Sept.  11-20, 

Sept.  21-30, 

Average 

54 


MONONOAHELA  RIVER  AT  CHARLEROI,  PA. 


n 

rH  1 as  # 

« XJ  o 

■P  -H  >»tO 

o u a 

6-«  « -H  CC 

(N(0l01<01  1 CDHOSI  1 1 ICJa>tOO(N  «DtOrHO!s0031  l■>^■*J■Nr^'O03  C-iOOSl  1 

rO^»OlrH|  1 rH^i  1 I lOJOHOtO'S*  e‘.HrH01(0e'rH  I-1(M(M0J|01(NI  ltOC^(MtOknr-t  e'CJe'i  i 

; 

Hardness 
as  CaC0.> 

Non- 

carbon- 

ate 

— i(oa>  to '0 1-1  citocOrHcO'j'  'j*Or-t«ooc\i  £>!>— itnooi^o  cRC-cooa»'i*io(o  (Ooo>ojcd<oo»  ■s’oc»oj® 

<oiocO'«j’ioio  <oc~coc~cno  (N<DiDt-caoc-  lOior-r-'S’C'd)'?'  •^C'loajo) 

iHr-HrHrH  r^/H— 1/^ 

87  1 

1 

d 

*3 

o 

Eh 

rHeooi  ‘oc-oj  wpocD'j*io>  toOr-i<£>ocM  >r-HiooW(o  a5>cDOM’»'03a>  iooa>oj<D<oo>  e'<oo>'a‘io 

'3'03<o  i<ovio  coioiO'^ioio  <oc-coc~o>o  cj^oioc-cvioc-  lOtoc-C'ioe^oS'y  lo— <(Bim<Ma5CJ>  -i‘C'iocO(?) 

iH— li— 11  f— Ir-lrHrH  rHrH.HrH/-H 

07 

Dis- 

solved 

solids 

1 1 1 1 f 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I 1 1 t 1 

1 1 1 1 t 1 1 1 1 1 i 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 i 1 1 1 1 1 I 1 1 1 1 r 1 1 1 I 1 1 1 

; 

Ni- 

trate 

(NO,) 

CDrHOJ  0)10(0  CCCDOIO'J'IO  tOoiCOC-tOO  lONcOlOlOrHO)  r-O(MO0)a)C0H  /HiOOOCOCOO>  OiC^OOiiO 

/H— IrHir-l/HrH  -IrH^CMOrH  WM»-10JW.H  r-ltOlOtOtOtO/H  r-lCJCJWrHrHrHC'J  OJOJCVJrH  --H 

® 

Fluo- 

ride 

(P) 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I 1 1 1 1 1 1 1 1 1 1 1 1 i 1 1 1 1 1 1 1 1 1 1 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I 1 1 1 1 1 I 

i 

Chlo- 

ride 

(Cl) 

tMWWO«£)COiO  '>S‘lOtOtO"3'*3'  Tj«.a''e'rHNfO  {OiOCVlOtO^DiO  lO-'J'tOeOC'lCvltOCl  •^iO«a‘miOO>«D  a)«OC^JO'fl' 

Sul- 

fate 

(so.) 

a3®too>PO(OCM  ®ioa)w-HC'i  toior-iooioj  toc^comioffiio  wofflc-ro—itDio  loe'Oj.TfOiO'H 

(MioiMrHcniO'o  c~(o— imioto  c~03C'C~a)o  toC'UJO'Oio®  r-oooj®owio  r-io-iJOr-io-^  rn^tooo 

OJOJOJCJ  -1  r^r^  r-liH  .Hr-lrHC'JtOrHWr-lCVrH-H 

120 

Bicar- 
bonate 
( HCO, ) 

OOOOOrHrH  O O O ^ 'J'  N O O O O O OOOOOOO  O O O O «J<  O O CV  *0000000  O O O OJ  (O 

Asis 

O.  -P  Q — ' 

1 f 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I 1 1 1 1 1 1 1 1 1 1 

1 1 j 1 1 1 1 1 1 1 1 ! i 1 1 1 i 1 [ 1 1 1 i 1 1 I ! 1 1 1 1 1 i 1 ! I 1 1 1 1 ! 1 ! ! 1 j 

1 

So- 

dium 

(Na) 

Mag- 

ne- 

sium 

(ng) 

1 1 1 1 1 1 1 1 1 1 1 1 1 I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I 1 1 1 1 1 1 1 1 1 1 1 1 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 t I 1 1 1 1 1 1 1 1 1 1 1 

1 

1 

Cal- 

cium 

(Oa) 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 111(111  1 1 1 1 1 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I 1 1 

1 

t 

Man- 

ga- 

nese 

(Hn) 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I 1 1 1 1 1 1 1 1 

1 1 I 1 1 1 1 1 . 1 1 1 1 1 1 1 1 1 1 1 1 I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I 1 1 

Iron 

(Fa) 

1 1 1 1 1 1 1 1 1 1 1 t 1 1 ^ 1 1 1 1 : 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 f 1 1 1 1 1 1 1 1 1 1 

1 1 1 1 1 i 1 1 i 1 1 1 1 1 1 I 1 1 1 1 1 1 1 I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I 1 1 1 1 

I 

Alum- 

inum 

|{A1) 

1 

1 1 1 1 1 1 ■ 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 i 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

1 1 1 1 1 1 1 1 1 t 1 1 1 1 1 1 1 1 1 1 1 1 1 t 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

1 

■p  o 

-H  03 

03  — 

1 ] 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I 1 1 1 1 1 1 1 1 1 1 t 1 1 1 1 1 1 1 1 1 1 1 1 1 I 1 1 1 1 

1 1 1 1 1 1 1 1 1 1 1 t 1 1 1 1 i 1 1 1(11111  1 1 1 1 1 1 I 1 1 t 1 1 1 1 I 1 1 1 1 1 

Speclfl c 
conduct- 
ance 

( Ml cromhos 
at  25®C.  ) 

tOOOlOtOlOtO  Ot'rHOi'J'C'  *OCJ><H^rHO  *DO>'»'OrHrHO  tOlOlOiHOO®®  tOOlOcHiHr-OJ  tTIOCOWiO 

O'^cDC'C-c-a)  coocM'^>>  oinowmo  >rHOr-'e*’a'(o  o®o>C'®®cvo>  rnaDwin-ioo  ioa)c-int' 

m<OlOmC')<HrH  CJWiO/H-HpH  WOJCMNCJtO  tO'MWC\l-<9‘*a'W  CMCaWWrHCJtOfH  WtOtOlOtOOJfO  tOOJiDC'JCJ 

X 

Q. 

OlOOlOo  miom  oomioio  lomooooto  lomom  oo  oomo®®  moo 

C^10r->000  OJi-lOCOOffl  lOOrHOO®  tOi-ltOOfflC^tO  e*O.H<HtOrHrH®  OClOOJtDOrH  C^OCOCJ 

t0EOcO[O^m*3'  •^>a‘{OiO'V'Tj<  .3>'4<e''j<’3*to  (o^-^'j'tOtO'a*  m’a''a‘'ij<to*o^  «0'3<(Oino) 

•a- 

M 

•S' 

Color 

lOiomoiOiom  lOcViHMWrH  <H<-*iooino  loioiommoo  oomomooio  miomm— *rHrH  r-t  r-t  r-i  r-t 

rO 

Tem- 
pera- 
ture 
(°F.  ) 

•a*'j'cncotoC'jrH  oioeooOrH  tO’j'^^woi  iDOtofflOMO  otoooimotow  ow-vCM-e' 

oioiommmm  tocO'a'e''3'iom  ir)t0O'O<Dc~c~c~  t-C'C^c^c^r-c^  c~t'C~c~’-o 

58 

Mean 
dls-f 
charge 
( second- 
feet  ) 

tomoo-e’ioto  toto^offlffl  momoo®  oooocmc-o  inmco®Wioom  •j'OJChiomoo  •vocor-i'}' 

(Mtocviowtoo  ooa5a>C'«H  c^c^rHOr-i®  cooo®'^'^®  ’a*N>®®(Oinc'i  mmtooo'^o  toc-iomto 

N'a'OjOfHOsm  to.-io®ojto  fO*o®^cj>o  ®to— io<ho®  om'tmc't'iooj  iHt-wH®^®  wOiom® 

i-l(MCV0>r-liO*O  ■a'CMlOOOC-  'V0>t-WO<-H  ®NOO'4'tO'^  iO®COlO’3‘tOC'J(M  m-^'e’lOO 

iH  rHrHrH-HOarH— l^OJr-H  OJIOfHiHrHrH  /-«r-1rH(N  »-l 

11,490 

Date  of  collection 

Oct.  1-10,  1949 

Oct.  11-20, 

Oct.  21-31, 

Nov.  1, 

Nov.  2-6, 

Nov.  7-10, 

Nov.  11-13, 

Nov.  14-20, 

Nov.  21,  22,  30, 

Nov.  23-29, 

Dec.  1-10, 

Dec.  11-20, 

Dec.  21-31, 

Jan.  1-10,  1950 

Jan.  11-20, 

Jan;  21-31, 

Peb.  1-10, 

Feb.  11-20, 

Fob.  21-28, 

Mar.  1-10, 

Mar.  11-20, 

Mar.  21-31, 

Apr.  1-10, 

Apr.  11-20, 

Apr.  21-26, 

Apr.  27-30, 

May  1-10, 

May  11-20, 

May  21-31, 

June  1-5, 

June  6-10, 

June  11-20, 

June  21-26, 

June  27-30, 

July  1-10, 

July  11-20, 

July  21-31, 

Aug.  1-10, 

Aug.  11-20, 

Aug.  21,  23-31, 

Aug.  22, 

Sept.  1-7, 

Sept.  8, 

Sept.  lQ-11,  13, 

Sept.  14,  16-20, 

Sept.  21-30, 

Average 

55 
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MISCELLANEOUS  ANALYSES  OP  STREAMS  IN  SUSQUEHANNA  RIVER  BASIN 
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Analyses  of  water  samples  collected  during  period  of  low  flow,  August  1950 
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July  26,  1951 
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Ambridge,  Pa.,  Ohio  River  at 47,  48,  49 
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Antietam  Creek  at  Lorane,  Pa. 71 
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at  Shoemakers,  Pa.  6! 
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Carbondale,  Pa.,  Fall  Brook  near 75 

Racket  Creek  at  75 
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Catasauqua,  Pa.,  Lehigh  River  at  8, 9 
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Connell  Run  at  Connellsville,  Pa. 82 
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Coxes  Creek  at  Rockwood,  Pa 8! 

East  Branch  near  Edgewood,  Pa.  81 

West  Branch  near  Edgewood,  Pa. 81 
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Danville,  Pa.,  Susquehanna  River  at  23,24,25 
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at  Morrisville,  Pa.  6,  7 
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Dornsife,  Pa.,  Mahanoy  Creek  at  79 

Drehersville,  Pa.,  Little  Schuylkill  River  at  20 

Dunbar  Creek  near  Connellsville,  Pa.  82 
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East  Branch  Coxes  Creek  near  Edgewood.  Pa.  81 

East  Branch  Lackawanna  River  at  Unlondale,  Pa.  75 

East  Branch  Tunkhannock  Creek  at  Glenwood,  Pa.  76 

Easton,  Pa.,  Bushkill  Creek  at  61 

Delaware  River  at  4,  5 

Edgewood,  Pa.,  East  Branch  Coxes  Creek  near  81 

West  Branch  Coxes  Creek  near  81 

Edmon,  Pa.,  Kiskiminetas  River  at  84 

Eight  Mile  Creek  near  Harbor  Creek,  Pa.  86 

Elizabethville,  Pa.,  Wiconisco  Creek  at  80 

Elk  Creek  near  North  Girard,  Pa.  35 

at  Simpson,  Pa,  75 

Erie,  Pa.,  Lake  Erie  at  86 

Mill  Creek  at  85 
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Fall  Brook  near  Carbondale,  Pa 75 

Fails,  Pa.,  Falls  Creek  at  76 

Susquehanna  River  at  21,22 
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Six  Mile  Creek  near  85 
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Herminie,  Pa.,  Little  Sewickley  Creek  near  83 

Huntingdon,  Pa.,  Frankstown  Branch  Juniata  River  at  36,37 


Indian  Creek  near  Mill  Run,  Pa 82 

Isers  Run  at  Markleton,  Pa.  81 
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Jacobs  Creek  at  Jacobs  Creek,  Pa.  82 

Jacobs  Creek,  Pa.,  Jacobs  Creek  at  82 

Jacobs  Run  at  Youngwood,  Pa.  83 

Jersey  Shore,  Pa.,  Pine  Creek  near  77 

Juniata  River  at  Newport,  Pa.  38,39 

Frankstown  Branch  at  Huntingdon,  Pa.  36,37 

Raystown  Branch  at  Hawn  Bridge,  Pa.  40 
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Kingston,  Pa.,  Loyalhanna  Creek  at  84 

Kiskiminetas  River  at  Apollo,  Pa.  84 

near  Bagdad,  Pa 84 

at  Edmon,  Pa.  84 

at  Leechburg,  Pa.  52,53,54,84 

at  Vandergrift,  Pa.  84 

Kittanning,  Pa.,  Allegheny  River  at  44,45 
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Lackawanna  River  at  Archbald,  Pa.  75 

Old  Forge,  Pa 29,30,31,75 

East  Branch  at  Uniondale,  Pa.  75 

West  Branch  at  Uniondale,  Pa.  75 

Lake  Erie  at  Erie,  Pa.  86 

Lancaster,  Pa.,  Conestoga  Creek  at  41 

Landingville,  Pa.,  Schuylkill  River  at  10,  II 

Langhorne,  Pa.,  Neshaminy  Creek  near  63 

Laurel  Hill  Creek  near  Bakersville,  Pa.  81 

at  Ursina,  Pa.  82 

Leechburg,  Pa.,  Kiskiminetas  River  at  52,53,54,84 

Leesport,  Pa.,  Schuylkill  River  at  66 
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Leggett  Creek  at  Scranton,  Pa 75 

Lehigh  River  at  Catasauqua,  Pa. 8,  9 

at  Glendon,  Pa 62 

at  Walnutport,  Pa.  61 

Lewisburg,  Pa.,  West  Branch  Susquehanna  River  a1  34,  35 

Little  Creek  near  Platea,  Pa.  85 

Little  Schuylkill  River  at  Drehersville,  Pa.  20 

at  Port  Clinton,  Pa.  69 

above  Tamaqua,  Pa 69 

at  Tamaqua,  Pa.  69 

below  Tamaqua,  Pa.  69 

Little  Sewickley  Creek  near  Herminie,  Pa 83 

Lock  Haven,  Pa.,  West  Branch  Susquehanna  River  at  32,  33 

Long  Pond,  Pa.,  Dilldcwn  Creek  near  75 

Lorane,  Pa.,  Antietam  Creek  at 7! 

Loyalhanna  Creek  at  Kingston,  Pa. 84 

Loyalhanna  Creek  at  Saltsburg,  Pa.  84 

M 

Mahantango  Creek  near  Dalmatia,  Pa.  79 

Mahanoy  Creek  at  Dornsife,  Pa.  79 

Maiden  Creek  near  Temple,  Pa.  70 

Manatawny  Creek  at  Pottstown,  Pa. 71 

Markleton,  Pa.,  Isers  Run  at 8! 

Martin  Creek  at  Nicholson,  Pa.  76 

McClintcck  Run  at  Fort  Hill,  Pa.,  School  81 

McKeesport,  Pa.,  Youghiogheny  River  at  83 

Meyersdale,  Pa.,  Blue  Lick  Creek  near  81 

Flaugherty  Run  at  81 

Middle  Creek  near  Casselman,  Pa. 8! 

Mill  Creek  at  Bristol,  Pa. 63 

Mil!  Creek  at  Erie,  Pa. 85 

Mill  Creek  at  Wilkes-Barre,  Pa 76 

Mill  Run,  Pa.,  Indian  Creek  near 82 

Monocacy,  Pa.,  Schuylkill  River  at  66 

Monongahela  River  at  Charleroi,  Pa.  55,  56 

Moorheadville,  Pa.,  Twelve  Mile  Creek  near  85 

Morrisville,  Pa.,  Delaware  River  at  6,  7 

Mount  Carbon,  Pa.,  Schuylkill  River  at  65 

Mounts  Creek  near  Connellsvilie,  Pa. 82 

Muhlenberg  Station,  Pa.,  Schuylkill  River  near  66 
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N 

Nescopeck,  Pa.,  Nescopeck  Creek  at 78 

Nescopeck  Creek  at  Nescopeck,  Pa.  78 

Neshaminy  Creek  near  Langhorne,  Pa.  63 

near  Rushland,  Pa.  63 

New  Brighton,  Pa.,  Beaver  River  at  59,60 

Newport,  Pa.,  Juniata  River  at  38,39 

Nicholson,  Pa.,  Martin  Creek  at  76 

Northeast,  Pa.,  Sixteen  Mile  Creek  at 86 

North  Girard,  Pa.,  Elk  Creek  near  85 

North  Springfield,  Pa.,  Crooked  Creek  at  85 

O 

Oaks,  Pa.,  Perkiomen  Creek  at  73 

Ohio  River“at  Ambridge,  Pa.  47,48,49 

Ohiopyie,  Pa.,  Big  Meadow  Run  at 82 

Old  Forge,  Pa.,  Lackawanna  River  at  29,30,31,75 

St.  Johns  Creek  at  76 
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Panther  Creek  at  Tamaqua,  Pa.  70 

Perkiomen  Creek  at  Graterford,  Pa.  72 

at  Oaks,  Pa.  73 

Philadelphia,  Pa.,  Belmont  Filter  Plant,  Schuylkill  River  at  . 18,  19 

Poquessing  Creek  at  63 

Schuylkill  River  at  Girard  Avenue  in  68 

at  Passayunk  Avenue  in  68 

Wissahickon  Creek  at  73 

Phoenixville,  Pa.,  French  Creek  at  71 

Schuylkill  River  above  67 

Schuylkill  River  at  67 

Schuylkill  River  below  67 

Schuylkill  River  below  French  Creek  at  67 

Pine  Creek  near  Jersey  Shore,  Pa.  77 

Pine  Run  near  Apollo,  Pa.  84 

Piney,  Pa.,  Clarion  River  near  50,  51 

Platea,  Pa.,  Little  Creek  near  85 

Pocono  Creek  at  Stroudsburg,  Pa 61 

Point  Pleasant,  Pa.,  Tohickon  Creek  near  62 

Poquessing  Creek  at  Philadelphia,  Pa.  63 

Port  Carbon,  Pa.,  Schuylkill  River  at  64 

Port  Clinton,  Pa.,  Little  Schuylkill  River  at  69 

Schuylkill  River  at  65 
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Port  Kennedy,  Pa.,  Schuylkill  River  at  67 

Pottstown,  Pa.,  Manatawney  Creek  at  71 

Schuylkill  River  at  16,  17 

Pottsville,  Pa.,  Schuylkill  River  at  65 

R 

Racket  Creek  at  Carbondale,  Pa.  75 

Racoon  Creek  near  West  Springfield,  Pa.  86 

Ransom,  Pa.,  Gardner  Creek  near  76 

Raystown  Branch,  Juniata  River  at  Hawn  Bridge,  Pa.  40 

Reading,  Pa.,  Angelica  Creek  at  70 

Schuylkill  River  below  71 

2 miles  below  Angelica  Creek  near  66 

Roaring  Brook  at  Scranton,  Pa 75 

Rock  Run  Creek  near  Fallsington,  Pa.  63 

Rockwood,  Pa.,  Coxes  Creek  at  81 

Rushland,  Pa.,  Neshaminy  Creek  near  63 

S 

Salisbury,  Pa,,  Big  Piney  Run  near  8! 

Casselman  River  near  81 

Saltsburg,  Pa.,  Loyalhanna  Creek  at  84 

Sanatoga,  Pa.,  Schuylkill  River  at  67 

Schuylkill  River  at  Auburn,  Pa.  !2,  13 

at  Belmont  Filter  Plant,  Philadelphia,  Pa.  18,  19 

at  Berne,  Pa.  14,  1 5.  66 

at  Conshohocken,  Pa.  68 

below  French  Creek  at  Phoenixville,  Pa.  67 

at  Girard  Avenue  iii  Philadelphia,  Pa.  68 

at  Hamburg,  Pa.  65 

at  Landingville,  Pa.  10,  II 

at  Leesport,  Pa.  66 

at  Monocacy,  Pa.  66 

at  Mount  Carbon,  Pa 65 

near  Muhlenberg  Station,  Pa.  66 

at  Passayunk  Avenue  in  Philadelphia,  Pa.  68 

above  Phoenixville,  Pa.  67 

at  Phoenixville,  Pa.  67 

below  Phoenixville,  Pa 67 

at  Port  Carbon,  Pa.  64 

at  Port  Clinton,  Pa.  65 


93 


Page 

at  Port  Kennedy,  Pa.  67 

at  Pottstown,  Pa.  16,  17 

at  Pottsville,  Pa.  65 

below  Reading,  Pa.  71 

at  Sanatoga,  Pa.  67 

at  Stowe,  Pa.  67,68 

Two  Miles  below  Angelica  Creek  66 

Schuylkill  River,  Little  at  Drehersville,  Pa.  20 

at  Port  Clinton,  Pa.  69 

above  Tamaqua,  Pa.  69 

at  Tamaqua,  Pa.  69 

below  Tamaqua,  Pa.  69 

Schuylkill  River,  West  Branch  at  Cressona,  Pa.  69 

Scranton,  Pa.,  Leggett  Creek  at  75 

Roaring  Brook  at  75 

Stafford  Meadow  Brook  at  75 

Seven  Mile  Creek  at  Harbor  Creek,  Pa.  85 

Sewickley  Creek  near  Sutersville,  Pa.  83 

near  Youngwood,  Pa.  83 

Little,  near  Herminie,  Pa.  83 

Shamokin  Creek  at  Weigh  Scale,  Pa.  79 

Sharpsburg,  Pa.,  Allegheny  River  at  46 

Shoemakers,  Pa.,  Bushkill  Creek  at  61 

Simpson,  Pa.,  Elk  Creek  at  75 

Six  Mile  Creek  near  Harbor  Creek,  Pa.  85 

Sixteen  Mile  Creek  at  Northeast,  Pa.  86 

Solomons  Creek  at  Wilkes-Barre,  Pa.  76 

South  Branch  Tunkhannock  Creek  near  Bardwell,  Pa.  76 

St.  Johns  Creek  at  Old  Forge,  Pa.  76 

Stafford  Meadow  Brook  at  Scranton,  Pa.  75 

Stowe,  Pa.,  Schuylkill  River  at  67,  68 

Stroudsburg,  Pa.,  Broadhead  Creek  at  61 

Pocono  Creek  at  61 

Susquehanna  River  at  Danville,  Pa.  23,24,25 

at  Falls,  Pa 21,22 

at  Harrisburg,  Pa.  26,27,28 

West  Branch  at  Lewisburg,  Pa.  34,35 

at  Lock  Haven,  Pa.  32,33 

Sutersville,  Pa.,  Sewickley  Creek  near  83 

Youghiogheny  River  at  57,83 

Swatara  Creek  at  Harpers  Tavern,  Pa.  80 
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T 

Tamaqua,  Pa.,  Little  Schuylkill  River  above  69 

Little  Schuylkill  River  at 69 

below  69 

Panther  Creek  at  70 

Temple,  Pa.,  Maiden  Creek  near  70 

Tinicum,  Pa.,  Tinicum  Creek  near  62 

Tinicum  Creek  near  Tinicum,  Pa.  62 

Tohickon,  Pa.,  Tohickon  Creek  at  63 

Tohickon  Creek  near  Point  Pleasant,  Pa.  62 

at  Tohickon,  Pa.  63 

Trout  Run  at  Avonia,  Pa. 86 

Tub  Mill  Run  at  West  Salisbury,  Pa.  81 

Tullytown,  Pa.,  Common  Creek  at  63 

VanSciver  Lake  near  63 

Tulpehocken  Creek  at  West  Bridgeport,  Pa.  70 

Tunkhannock  Creek  at  Dixon,  Pa 77 

at  Glenwood,  Pa 76 

East  Branch  at  Glenwood,  Pa.  76 

South  Branch  near  Bardwell,  Pa.  76 

Twelve  Mile  Creek  near  Moorheadville,  Pa.  85 


U 

Uniondale,  Pa.,  East  Branch  Lackawanna  River  at  75 

West  Branch  Lackawanna  River  at 75 

Ursina,  Pa.,  Laurel  Hill  Creek  at  82 


V 

Vandergrift,  Pa.,  Kiskiminetas  River  al  84 

VanSciver  Lake  near  Tullytown,  Pa.  63 


W 

Walnut  Creek  at  Weis  Library,  Pa.  85 

Walnutport,  Pa.,  Lehigh  River  at  61 

Wapwallopen,  Pa.,  Wapwallopen  Creek  near  78 

Wapwallopen  Creek  near  Wapwallopen,  Pa.  78 

Warren,  Pa.,  Allegheny  River  near  42,  43 

Weigh  Scale,  Pa.,  Shamokin  Creek  at  79 

Weis  Library,  Pa.,  Walnut  Creek  at  85 

Wesleyville,  Pa.,  Four  Mile  Creek  at  86 

West  Branch  Brandywine  Creek  at  Coatesville,  Pa.  74 
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West  Branch  Coxes  Creek  near  Edgewood,  Pa. 81 

West  Branch  Lackawanna  River  at  Uniondale,  Pa.  75 

West  Branch  Schuylkill  River  at  Cressona,  Pa.  69 

West  Branch  Susquehanna  River  at  Lewisburg,  Pa.  34,35 

at  Lock  Haven,  Pa.  32,  33 

West  Bridgeport,  Pa.,  Tulpehocken  Creek  at  70 

West  Reading,  Pa.,  Wyomissing  Creek  at  70 

West  Salisbury,  Pa.,  Tub  Mill  Run  at  81 

West  Springfield,  Pa.,  Racoon  Creek  near 86 

Whites  Creek  near  Harnedsville,  Pa.  81 

Whites  Run  near  Connellsvilie,  Pa.  82 

Wiconisco  Creek  at  Elizabethville,  Pa.  80 

Wilkes-Barre,  Pa.,  Mill  Creek  at  76 

Solomons  Creek  at  76 

Wilmington,  Delaware,  Brandywine  Creek  at  74 

Wissahickon  Creek  at  Philadelphia,  Pa.  73 

Wyomissing  Creek  at  West  Reading,  Pa.  70 

Y 

Youghiogheny  River  at  Confluence,  Pa.  82 

at  McKeesport,  Pa.  83 

at  Sutersville,  Pa.  57,83 

Youngwood,  Pa.,  Jacks  Run  at  83 

Sewickley  Creek  near  83 
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Information  on  the  quality  and  quantity  of  water  in  Pennsylvania 
can  be  obtained  from  the  following  sources — 

CHEMICAL  CHARACTER  OF  SURFACE  WATERS 

1.  Pennsylvania  Department  of  Commerce 
State  Planning  Board 

Room  129  Capitol  Building 
Harrisburg,  Pennsylvania 

SANITARY  QUALITY  OF  WATER 

2.  Pennsylvania  Department  of  Health 
Bureau  of  Sanitary  Engineering 

534  South  Office  Building 
Harrisburg,  Pennsylvania 

GROUND  WATER  SUPPLIES 

3.  Pennsylvania  Department  of  Internal  Affairs 
Bureau  of  Topographic  and  Geologic  Survey 
603  South  Office  Building 

Harrisburg,  Pennsylvania 

STREAM  FLOW  RECORDS 

4.  Pennsylvania  Department  of  Forests  and  Waters 
Bureau  of  Waters,  Division  of  Hydrography 

489  Education  Building 
Ftarrisburg,  Pennsylvania 

PRECIPITATION  RECORDS 

5.  United  States  Weather  Bureau 
Harrisburg  State  Airport 

New  Cumberland,  Pennsylvania 


SELECTED  PUBLICATIONS  OF  THE  PENNSYLVANIA 
STATE  PLANNING  BOARD 


Publication 

No. 

I — Preliminary  Report.  682  pages.  152  charts,  December, 
1934. 

*10 — Drainage  Basin  Study.  3 vols.,  611  pages,  1937. 

17 —  Industrial  Utility  of  Water  in  Pennsylvania.  Chemical  Char- 
acter of  Surface  Water,  1944  to  1946.  1947. 

18 —  The  Pennsylvania  Zoning  Primer  (Revised),  1948. 

19 —  Local  Powers  for  Community  Development,  1948. 

20 —  A Pennsylvania  Recreation  Manual,  1949. 

21 —  Planning  and  Zoning  Powers  and  Procedures  in  Pennsyl- 
vania, 1949.  Vol.  I.  (Townships  of  the  Second  Class, 
Counties,  Regions.) 

22 —  Planning  and  Zoning  Powers  and  Procedures  in  Pennsyl- 
vania, 1949.  Vol.  2.  (Cities,  Boroughs,  First  Class  Townships.) 

23 —  Industrial  Utility  of  Water  in  Pennsylvania,  1946-1949. 
1952.  (A  supplement  to  Pub.  No.  17.) 

24 —  Aerial  Photographs  as  Tax  Maps,  1952. 

25 —  An  Economic  Background  for  Regional  Planning  in  the 
Anthracite  Area,  1952. 

These  publications  may  be  seen  in  representative  public  libraries.  A limited 
number  ot  those  listed  are  available  for  distribution  until  the  present  supply  is 
exhausted.  Those  marked  with  an  asterisk  are  now  out  of  print  but  may  be  seen 
in  representative  public  libraries. 

The  following  issues  of  PENNSYLVANIA  PLANNING  are  still  avail- 
able. 

Population,  October,  1942. 

Handicrafts  in  Post-War  Planning,  May,  1943. 

Plastics,  July,  1943. 

Air  Photographs,  February,  1944. 

Light  Metals  and  Stainless  Steel,  August,  1944. 

Topographic  Mapping  Needs,  February,  1945.  (For  limited 
technical  distribution.) 

Community  Action  for  Local  Self  Development,  July,  1945. 
Forest  Resources,  November,  1946. 

Soil  Conservation,  September,  1947. 

Minerals  Conservation,  December,  1948. 

Comparative  County  Data,  August,  1950. 

Report  and  Program,  January,  1951. 

Pennsylvania  Anthracite,  March,  1952. 


